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PREFrCE TO WEISBACH'S "TABELLEN," ETC. 



^' While conducting the exercise of mineral determination in the Academy here, I 
have noticed that the students, in examining the specimens ^iven to them, often lose 
much time in looking out and reading the descriptions in the various compendiums 
of minerals ; and this originated in me the desire to place in the hands of those taking 
this course a means to assist in the diagnosing of minerals ; all the more from the fact 
that the only attempt thus far known, and which was by Dufrenoy,* to help the deter- 
. mination of minerals by their physical characteristics, can scarcely be said to have been 
-^ a success. On the other hand, in the tables of von Kobellf and Dana,t the chemical 
behavior has been selected as the main principle of classification, whose employment, it 
^ is true, in itself and for a single student, is very good, nevertheless in a larger class 
^ associates with itself many disadvantages when the students are not sufficiently conver- 
sant with the physiognomy of minerals. 
From this cause I determined to sketch out a plan of arrangement for myself in the 
>r^main based upon the outward characteristics, which now appears in the following pages. 
A^ In this I have divided minerals into three tabular systems, of which the first (pp. 12-30 ) 
I embraces those of metallic lustre ; the second (pp. 30-56) those of non-metallic lustre 
"^ which give a colored powder ; and lastly, the third (pp. 66-104J contains all minerals of 
\ nou-metsCHic lustre and colorless streak. These three systems or tables fail again into sin- 
^ gle tables (for example, the first into five), in which the minerals are arranged according 
I to their hardness, — i.e. the softest are placed first, and the hardest last. 
j^ It follows from this, that when a given piece of a mineral is to be determined by 
->d the aid of the tables, one must first ascertain the kind of lustre, the degree of hard- 
ness,} the streak, and (with metallic habit) also the color. If these characteristics are 
determined correctly, — and their determination is so easy,^-one will be confined by 
the tables to a small number from which the choice must be made -, out of which the 
correct one can be found sometimes immediately, and sometimes with the assistance of 
a special search in a text-book of mineralogy, but almost always without difficulty, pro- 
vided the crystal system be plainly visible ; if this characteristic be wanting, the determi- 
nation will be more difficult, or at least more tedious, especially when the mineral 
belongs to the class of those with non-metallic lustre and colorless streak. 

In such a case the number of those minerals from which the choice must be made 
turns out to be very large, and it then seems advisable to call to aid the appended 
tables (pp. 104 to 113 inclusive), in which the behavior of the mineral in the glass 
matrass, its behavior when treated with water and hydrochloric acid, as well as the 
' degree of its fusibility, are given ; indeed, with powdery constitution, and at the same 
time white or gray color, the use of these supplementary tables will become very neces- 
sary, and a further chemical examination unavoidable. 

This latter course is anyhow advisable in all cases of doubt, and herewith particu- 
larly the employment of the blow-pipe to be recommended, which appears in its proper 
sphere as an aid in determining small mineral masses^ and besides this does good 
* service in the determination of white, gray, and black mineralsof metallic lustre,^' etc. 

* Dnfrenoy, Traits de Min^ralogie, 2e ^dit, i. 529-703. 

f F. V. Eobell, T&feln zur BeBtimmong der MinenJien mittelst einfaoher chemisoher Versuche 
anf trookenem und nasBem Wege. 

i J. D. Dana, A System of Mineralogy, 4th edit., i. 261-310. 

1 1 cannot refrain from remarking that the sucoession of species of like degree of hardness does 
not always occur in a manner perfectly satisfactory to me, inasmuch as related minerals could 
have been placed nearer together. In Uiis respect pp. 58 and 68 require a rearrangement. 
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In June, 1873, 1 received a letter from the author of the " Tabellen zur Bestimmnn^ 
der Mineralien," from which I extract the following lines: . . . "Was die von Ihnen 
beabsichtigte Uebersetzung meiner mineralogischen Tabellen betrifft, so gebe ich 
hiermit gern dazu meine Zustimmung und Erlaubniss ; freilich ist manches darin ver- 
aitetia • • • 

These words of my former Professor I have thought well to place at the head of these 
remarks, in order that I might, while acknowledging my indebtedness for his kindness, 
exhibit mj legitimation for this work. 

Every one who has had the good' fortune to study at the Royal Saxon Mining Acad-. 
emy, in Freiberg, will bear witness to the efficacy of the system there pursued for in- 
structing youn^ students in the art of distinguishing mineral species on the spot, by 
the aid of a tolerable memory and an intelligent observation of a few of their most 
striking physical properties, — both brought to the highest point of perfection of which 
they are capable by judicious cultivation, and kept in their best condition by assiduous 
daily exercise. 

The method of practical instruction pursued there, and which has been introduced 
by Freiberg graduates into many schools in this country, requires merely a cabinet of 
unlabeled minerals, and a Professor who can determine — ^not one who has learned — 
them. Each student of a class of ten or more places a tray of such minerals before 
him, and occupies the two hours devoted to "Praktischer Uebune" in discovering, by 
the aid of the knife, the streak-tablet, th'e file, and the magnifying-glass, the true 
nature of as many of these minerals as possible. There is, however, a large class of 
minerals (the silicates, etc.) which, unless distinctly crystallized, present considerable 
difficulties to the field-worker. To partly overcome these difficulties the supplementary 
tables were added by Prof. Weisbach, whereby, through the instrumentality of a bottle 
of acid, a matrass, a blow-pipe, and a couple of fiuxes, a still larger number of species 
can be identified. 

But all will admit that no tables based upon purely physical properties can enable 
,one to identify all species; though the greater one's experience in the field, the fewer 
minerals will require a laboratory investigation. 

There are three applications for which these tables were more particularly designed : — 

The first is in the class-room, as an artificial memory to the student practicing in- 
stantaneous determination ; the second is for the prospector, geologist, or mineralogist 
in the field, as an occasional reminder of some point wnich was escaping his attention, 
and to suggest the simplest methods of discovering the identity of minerals if the physi- 
cal tests fail ; and third, they may prove serviceable to him who, though neither geol- 
ogist nor mineralogist, is impelled by business or love of nature to collect minerals. 

It is proper to state that this work was undertaken and carried through amid respon- 
sible duties connected with the Pennsylvania geological survey, and that in spite of 
every efibrt to eliminate errors, many will perhaps remain in the text unnoticed until 
it is too late to correct them. 

My aim throughout has been to follow the original design of Prof. Weisbach as 
closely as circumstances would permit, but certain changes were unavoidable in pre- 
senting this work to the American public, and I have not hesitated to make them. 

These changes are partly of the nature of alterations of some of the minor details of 
bis method, and partly of the nature of additions or alterations to his original scheme. 

5 



6 mTRODUCTTOK 

By referring to Weisbach^s Preface, and comparing his remarks with the present 
work, it will be observed that many of them are inapplicable to it. 

In America mineralogists have very generally agreed to consider Dana^s last edition 
as authority on most disputed que/stions, and in nothing does this great work more 
clearly show the incredible industry, care, and the good judgment of its author than 
in the considerations which have influenced him in regard to the choice of names for 
minerals. He has given to this essential though less professional part of the subject 
so much thought, has weighed so fairly and justly the claims of rival claimants to the 
right of naming, and has altered objectionable names with such independence and 
ability, that it would be strange indeed if an American book on any branch of the 
subject did not make Dana's nomenclature the basis of its own. This has been done 
in the present tables. The names of the kinds of colors are generally not very differ- 
ent in Dana and Weisbach, and these have, except occasionally, been left as the latter ; 
has them. In the kinds and degrees of lustre, it was more difficult to adopt any rigor- 
ous law governing their presentation, and while the reader will find Dana's terms 
usually employed, the description will be found now to be that of Weisbach, now that 
of Dana, and again that of some third authority (especially Naumann], where circum- 
stances seem to call for the alteration. 

To symbolize particular crystal forms, as well as to indicate the systems to which ' 
they belong, use nas been made of Dana's abbreviations, though in a number of in- 
stances, where the two mineralogists disagreed, the datum of one or the other was taken • 
according to the supposed weight of testimony in his favor. This change of cry-stallo- 
graphic symbol, which is merely an outward sign, is likely to be the first to strike the 
eye of those accustomed to the simple and easily understood designation of Naumann ; 
but it was justified, in the opinion of the subscriber, by its greater succinctness, as well 
as by the met that it has already to a great extent become domiciled in this country as ' 
the American crystallographic language. 

It was sought to simplify the tables as much as possible by the omission of all signs 
and marks which were not necessary to the determination of the mineral. With this 
view the bracket around the abbreviation for the crystal system was omitted, and the 
student was tacitly referred to the larger text-books for the information which this con- 
veyed in the original "Tables" (see Weisbach's Preface, remark 7) ; or if important, it 
was assumed that by giving the system, and omitting all else, the intelligent reader 
would understand that the former was concluded from the optical peculiarities of 
the mineral. 

The reason for omitting the brackets around the names of those minerals which are ■ 
not indigenous to Germany is so obvious as not to need explanation 5 and I trust that^ 
the omission of the graduated type to indicate the minerals which are common, or' 
occur not unfrequently, from those that are rare, will be considered not less justifiable 
by those who use these tables. It is a difficult thing anywhere to say what minerals 
are rare and what common, but the difficulty increases enormously with the area to 
which the restriction refers, and in a country as large as ours no attempt at limiting 
the occurrence of minerals would seem to be generally possible which did not include 
a separate condensed list of known localities, etc., which would greatly burden an 
unpretentious little book like this. With this view the subscriber has printed the 
names of all minerals in the same type, and trusted to the enlarged description to enable 
the student to distinguish them apart. 

Many minerals in the original text have been omitted in this work, and others have 
been introduced. 

With regard to the other kind of change, — i.e, the enlargement of Prof. Weisbach's 
plan, — the undersigned has introduced under the head of "Remarks" first, a number 
which expresses the mean of the different determinations of specific gravity for every ^ 
mineral, believing this course to be in many respects better than the restriction of the 
datum to cases where it becomes a distinguishing characteristic ; and that when it is a dis- ' 
tinguishing characteristic, the real number expressing it is a better clue to its identity: 
than the symbol <C ^j which is true of iron as well as platinum. Besides this, no one 
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oiin tell what circumstances in connection with the occurrence of a mineral may make 
it desirable to know as nearly as possible its real specific gravity; and as this is pre- 
eminently a physical characteristic, and perhaps the most important of all, it seems to. 
be in place in a table which professes to give a physical sketch of the mineral. 

Every real student will scan such a table carefully and with thought, and if in the 
midst of a series of minerals having a sp. gr. of 2.25 to 3.25 he comes upon one having 
sp. gr. 6 to 7 (as cassiterite^ for example) it will scarcely be necessary to call his atten- 
tion to it by the unusual occurrence of a sign under ^* Remarks ;" but when this sign 
is ]>4, and the very minerals in its neighborhood from which it is intended to dis- 
tinguish it have themselves either a sp. gr. greater than 4 or under 4 by less than 1, 
it seems un advisable to adopt this arrangement. 

But the greatest divergence from the original plan of Prof. Weisbach consists in the 
added column of chemical formulas and the prdiminary note of blow-pipe reactions, 
also added under ^* Remarks." As to the latter, it is intended to supply tne means of 
immediately applying a crucial test to decide the identity of a mineral already selected 
as the one in question by the use of the tables ; as the supplementary tables contain a 
short synopsis of a systematic course of procedure to arrive at the tone character of a 
mineral as yet unknown. 

The tests are generally taken from Dana's large and latest work, and are added 
wberever it was thought they were needed to supply such help. 

- The column of chemical rormulas was introduced to supply wliat I know many of 
the sincerest admirers of Prof. Weisbach' s general system have felt to be a want in 
his tables, — a knowledge of the chemical constitution of the mineral. Not only does 
the beginner feel his information as to a mineral incomplete without this essential 
characteristic, but the very chemical nature of a mineral will sometimes decide whether 
under the circumstances of its occurrence it can be what it was supposed to be. It 
certainly does not detract from the usefulness of the tables as a means of determining 
minerals by purely physical tests, that one should be able by these tests to assign their 
proper chemical constitution. 

- Every true mineral is a definite chemical compound^ or element^ homogeneous throughr 
out its parts J and capable of expression in a formula which represents — at least — the 
proportions in which the atoms of the same or different dem,ents are associated together 
in its molecule^ 

Its molecule is a distinctive whole, — the unit of its mass, — and incapable of division 
so long as the mineral retains its characteristic properties ; and any formula which repre- 
sents the mineral as consisting of two compounds is in antagonism with this fundamental 
principle, and can convey no clear idea of unity to the mind. 

Starting with these postulates, as soon as I had decided to add a column of formulas 
to the tables, I determined to try, to the best of my ability, to reconcile the most 
reliable records of analysis with it, and if possible, in the light of the modem chem- 
istry, to push this effort beyond mere empirical percentages to the construction of 
rational formulas. I frankly own at the outset my entire responsibility for all the 
errors into which I may have been drawn, and cheerfully grant that many of my 
inferences may be mistaken. I only ask consideration for the difficulties under which 
I have been ooliged to carrj^ this heavy labor to consummation ; during a campaign in 
the field, almost entirely without books of reference, and able to give but a small part 
of my time to it, and that time consisting of a lew hours after the conclusion of 
a day's work. From this cause— I will not deny from other causes also— it is pro- 
bable that many errors will be found in the work; indeed, the number detected by a 
review of the plate proofs was discouraging ; but I offer it to the mineralogical public 
rather as an earnest of what I would have it than as what it ought to be ; and if it in 
any way aids in abolishing those mineral formulas into which the sign -|- is so lav- 
ishly introduced, my aim will have been accomplished, though not one of my own 
suggested formulas should stand. 

While overhauling the records of analysis of each mineral which were accessible to 
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me, to recalculate a formula whose character should express unity, I was forced \n 
some few cases into making bold assumptions as to the manner in which the anion 
and cathion radicals were strung together, and it is in such formulas that I expect^ and 
shall meekly submit to, criticism. 

In the case of some silicates, as, for instance, Meionite and Saussurite^ 1 have assumed 
that the total power of the aluminum atoms to satisfy acid radicals is diminished by so 
many bonds as are represented by the number of atoms of the other cathion element^ 
these bonds uniting the latter as to an acid, and leaving the remainder to be in turn 
saturated by the acid silicon radical. I confess that this hypothesis does some violence 
to old accepted notions of chemical union, more particularly as the dyad thus satu- 
rating the aluminum must always itself be a stronger cathion than the latter, and 
therefore more likely to combine with Si04. These difficulties are plain, and I can 
only say that this arrangement agrees with the percentage composition of the minerale 
as derived from some of the most trustworthy records of analysis^ and that I discovered 
no other which would. 

It is necessary for this hypothesis to assume that no aluminum molecule is completelu 
saturated with the base, and that none of this base is united directly to (8104)^% 
for in either case there would be a splitting up of the original. molecule into twor 
others. 

It is understood, of course, that what I have said as to the exclusion of the sign + 
from the formulas of minerals has no reference to the molecules of water, which always 
accompany crystallization in certain minerals; nor have I deemed it necessary to 
indicate this water by' the symbol aq., for the reason that -f 6aq., or + 12aq., seems 
inconsistent with a "pure chemical notation. 

Simply for convenience,«and as an arbitrary method of indicating the parts I have^ 
supposed its constituents to be playing in the compound, I have adopted the plan of 
writing the symbol for the other bases before that of AI3 vyithout a comma when the. 
whole of its combining power is added to that of the latter to saturate the anion radi- 
cal, and tcith a comma between them when the number of atom- saturating equivalents 
of the bases was constant, while the proportion to each other of the bases was variable. 
As, for example: (^''[^y)[^V'^0/')tf' -\-^'e.jd)^ the theoretical formula for Chaba- 
zite, means tnat an atom of a dyad base and a molecule of hexad base together satisfy 
four molecules of the bibasio radical, (Si^vQ//)//; whereas W .C^y/^^VIO^'^'^ 
implies a compound in which the six bonds of {^V^0/^\/^ are divided in varying pro- 
portions between the dyad and hexad base; and [(^'^^W^Y^(BV^O^^^Y^ is meant 
to formulate a compound in which the dyad W^ partially saturates (Bg) 7 leaving it 
but four bonds out of six. 

There are minerals scattered through the tables which defied all efforts of mine to 
bring them into the general fold of those possessing unity of formula, and these have 
been written simply empirically or with the reloiUve number of atoms which their 
analysis showed, without any attempt to make a formula : such are BoracitO) Helvitte, 
Sodalite, etc., whose proper theory awaits solution at abler hands. 

I find no better place than here to introduce an explanation of the equivalence marks^ 
which I intended should accompany every atom in every formula. This was done as 
well to familiarize the beginners in chemistry — ^insensibly to themselves — ^with thq 
equivalence values as yet determined, by causing their eyes to rest upon them in con-» 
nection with the elements to which they refer every tiine they view a formula; and 
also to present to the more experienced a theory of composition unexpressed in words. 
It is true that we soon get to Know that the equivalence of Al, is six, and of Si is four;; 
that the base-saturating power of (V^O^^^Y^^ is three, and of (Sb^Os^'')'' is one, but the 
extreme complexity of some of the compounds is at once appreciated and its extent 
measured when the equivalence or basicity for the element or acid radical is placed 
immediately above the figures expressing the number of such elements or acid radicals 
in the compound, and only needs to be multiplied by these to give the total chemical 
work involved, in chemical units of work, besides this, these signs offer the readiest 
means of detecting errors of formula, and, in this way alone having rendered me valu* 
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able assistance in the progress of the work, I was loth to destroy the scaffolding when 
the structure was about to pass out of -my hands. For a similar reason I have ap- 
pended frequently to the parenthesis inclosing all the bases a Roman numeral, intended 
to express their total anion-saturating power, where this has been modified by partial 
saturations among themselyes, in order that those who might forget the meaning of 
this arbitrary arrangement might have their attention directed to this modification, as 
in the case of Beryl, Be5^^0io^^((Al8),v/0/0^^^0/^Si^^, in which 0/^ is regarded as 
partially ' saturating (Al2)s^'', and reducing its total saturating power from XVIII 
to XIV. 

This plan of indicating the total saturating power by numerals is also followed with 
"the para-silicates, that the reader may easily reproduce for himself (or herself) the 
ortho form of such a salt. 

Wherever it was possible to account for all the atoms of an empirical formula in 
a rational formula by ascribing to part of the oxygen a saturating function, this was 
done; but it sometimes happened that the character of the salt was changed with the 
number of atoms which were' supposed to be thus employed. Thus, the empirical 
formula of Dufrenite is (Fe2)2^'',P2 »^i/^ + ^(H2^)' *"d these atoms can be arranged 
to form either an ortho-phosphate, thus: ((Fe2)2^^0)^(P^06^'')2^-|-5(H20), or a mono- 
meta,pho8phate, thus : [{'^e^yO/'Y'{V'^Oi''y + 5(H20). In such cases, and in the 
absence of decisive information as to the. state of the acid, that form was selected which 
seemed most probable. 

Again, it occurred that a mineral could be written as a parchsilicate^ or as a double 
salt of two silicic acids. Thus, Saussurite (whose formula is given on the ratio, stated 
in Dana, p. 92) is simplified according to Naumann to the formula (R3''''( Al2)2^^)^^^''''' 
(Si^'^^Oii)^^^^^^ or is the first modification or mono-meta form of a penta-silicate ; but 
it can also be written (SV^0/y'==(R/'(A\^)^'^'yi6-'(SV'^0/')/'^,'*- in which case it 
could be regarded as a double ortho and mono-meta silicate of the bases, in the propor- 
tion of four of the former to one of the latter acid. 0r Labradorite (Ca^'^Alj^^)^''^^- 
Sis^vQj// . which is equally intelligible as (SV^O/')/' m (Q^''A\;^'y'm[^V'^0,''Y'^, 

In the mineral Wittichenite, the number of atoms being smaller, this is more appar- 
ent. Its atom ratio is Cu/^,Sb2^,S/^, whence it resolves itself into S''^ = Bi^^^ — S^^ — 
(Cu2)2''''ES3''^EBi^'''', or a double ortho and mono-meta sulpho-bismuthite. 

The feldspars, according to this system of formulation, all appear as para-silicates, 
as do some of their near relations, while the amphiboles and pyroxenes admit of an 
extremely simple representation. 

The t^rmpa/rorsiUcate in these pages has been applied to every silicate in which the 
ratio of the number of atoms of silicoti to that of the atoms of oxygen is such as could 
be explained on the assumption that a group of silicon atoms (instead of a single. one) 
formed the nucleus of the radical; and that the meta salts were formed from the ortho- 
para-silieate (which will necessarily be a multiple of SiO^) by the Abstraction of suc- 
cessive molecules of Hfi (or an equivalent) just as in the case of the salt containing 
but one atom of Si. 

In such cases part of the oxygen will be scUurating^ and part linking oxygen, and 
sometimes in the (as stated above) simpler compounds the parorsilicate may be con- 
sidered a mixed ortho and meta silicate; but in any case these compounds can be 
written as multiples of a single ortho-silicate, part of the bonds of the group being 
saturated by oxygen. For example, Saussurite (as it appears on p. 92) is, according to 
the formula there given ((R2)i6'^^Ri2^0^^^^^(Si2/^O,/0^^^^ which could be ren- 
dered ( ( R2)i6^"Ri2^0^^^"/O„^^— ( Sia/vOe^O^r^'f ^ 

I purposely choose this formula because it is an extreme case, and therefore brings 
the question of polymerism to this extent directly before one. Is it possible that so 
complex a formula can represent an apparently simple compound? Every one whc 
has occupied himself with the calculation of mineral formulas knows that occasionally 
several analyses will agree in giving an atomic ratio in which one element has the same 

* In this formula the number 16 preceded and followed by a dash is used to indicate 16 bonds. 
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fraction over a number which would admit of a formula, — a fraction often which is too. 
large to neglect and too small to reckon, unless all the terms of the ratio are multiplied'* 
by a comparatively large factor.* In such cases I have nevertheless performed the 
multiplication, under the belief that one of the greatest obstacles to mineral formula-) 
tion has been the conviction that they were simple compounds, whereas, in fact, they? 
are generally polymeres of a high order. 

I should explain some of the abbreviations which I have introduced into the text, ' 
By the letter [D) in parenthesis, it is intended to indicate that the formula is con- 
structed from Dana's theoretical atomic ratio, or oxygen ratio. When the letter D is. 
followed by one or more figures, these refer to the numbers of the analyses given by 
him from which the formula was calculated. 

Perhaps the interrogation marks are less consistently used after the formulas thai?, 
they should be, and this is because I felt that a proper resignation to modesty would 
compel me to put them after all formulas which diflfered from those of my very highly- 
respected authorities and superiors in science, and this would have been at once mean-.) 
ingless and monotonous. 

Only when some unsuspected diflBculty suggested itself did I answer the prick of: 
conscience and make amends by this cabalistic character. 

A star has been affixed to the formulas which differ from those in the authorities in : 
some respect, though it is not pretended that any novelty will attach to the formula of^ 
quartz because it is written Si^'^Oa''^ instead of SiOg, least of all that the former., 
formula in any way owes its origin to me ; but its construction is analogous to that of 
the Qther minerals of this scheme, and, having been fairly angled for out of its analysisy. 
it was duly landed, and branded like the rest. 

The printer has found it necessary to substitute a dash for a plain Roman 1« 
which makes all the diatomic hexad molecules look somewhat as if they were ashamed; 
of themselves and trying to withdraw, but 1 hope this aesthetic fault will be passed 
over, in view of the other and more important matters involved. 

I am indebted for facts to the mineralogical works of v. Bammelsberg, Berlin, 1843 ^ ; 
Naumann, Leipzig, 1874 ; Dufrenoy, Paris, 1844 ; Breithaupt, Freiberg, 1836 : Del Rio, 
Mexico, 1832 ; Girardin, Paris, 1837 ; Heuland, London, 1838 ; and last and most, to^ 
Dana's System of Mineralogy, New York, 1868. The works on chemistry which I . 
have had at hand are Graham, Otto, Regnault — Strecker, Cornwall's trans, of 
Richter's Plattner, Fownes (1868), and Barker, New Haven, 1872^ to which latter work 
alone I am indebted for much comfort in the discovery that its able author had already - 
preceded me with formulas for several minerals, which partly agreed with those I had 
independently evolved, and in a few cases (Cyanite) were better than, and were: 
substituted for, mine. 

In conclusion, I beg to remind those who still persist in deeming my rational, 
formulas irrational, that their atomic proportion still remains the same as before, and 
that such readers mai^ extract all the information from them which they could from > 
the old formulas by disregarding both signs and hypotheses, very much, I must add, - 
as a man might use a chisel for a screw-driver. 

P. F., Jr. /\ 
' York, Oct 2, 1874. 

* The fact often snggests itseU, too, that part of the opmplezity is due to some unknown error 
in the analysis. 



PREFACE TO THE SECOND EDITION. 



' These tables have been altered in the following respects. By the advice of many 
mineralogists, I have gone back to Weisbach's idea of distinguishing the minerals by 
symbols according to their frequency or rarity. This frequency, however, no longer 
refers to country or locality, but to mineral collections oi average merit. Minerals 
without which the smallest collections would not be complete are printed without any 
mark. Those which, while common enough in collections of some size, might be absent 
from the very smallest, are furnished with a dagger (f). Minerals which are found 
only in the largest or finest collections are marked with a double dagger [%), Lastly, 
those which, either from their rarity or the incorrectness of their first determination, 
or from any other cause, I would gladly omit altogether from the tables, were it not 
that the plates are stereotyped, are furnished with the section mark (§). 

It is with great satisfaction that I note in the lately-issued "Text-Book of Miner- 
alogy by Mr. E. S. Dana, on the plan and with the co-operation of Prof. Jas. D. Dana" 
(New York, Wiley, 1877), that the principle which must govern the construction of 
mineral formulas, — i.6., the unity of the mineral molecule, — and which I so strongly 
emphasized in the preface to the first edition, finds abundant recognition throughout. 
Not indeed everywhere, and not in the form of rational, but generally in that of 
empirical formulas : yet this latter form of stating the constituents of a mineral seems 
vastly preferable to that of separate compounds united- by the sign plus (-[-). It 
cannot be doubted, either, that until we are more advanced in our knowledge of the 
conditions affecting the existence of the gaseous, the liquid, and more especially the 
solid molecule, the safest method of writing a mineral formula is the empirical. But 
who would shut his eyes to the lines of order which these rational formulas point out, 
imperfect though they be ? 

For his part, the presenter of these formulas does not reffret the labor they have 
cost nor the manner in which they were printed. They have all been carefully revised, 
and. some typographical errors corrected. A few rational formulas have been aban- 
doned and others added. Some species printed in the first edition have been altogether 
suppressed in this, and several important species which were accidentally omitted there 
are here given. The corrections and alterations have been numerous and important, 
and it is hoped that by their aid the work will meet all the requirepients which may 
be reasonably made of it. A table of elements, with their atomic weights and valences, 
according to the most recent investigators, forms a new feature in this book. By its 
aid the percentage composition of any mineral in the tables may be calculated in the 
absence of handbooks containing the records of actual analyses, and it is conveniently 
at hand for reference by those who may desire to establisn a rational formula where 
the author has failed to do so. 

Part of the translation of Prof. Weisbach's preface to his tables of 1866, prefixed 
to the first edition, has been omitted here, because of its inapplicability to this work; 
but the first page is retained, because it explains the object of the tables in the words 
of the inventor of this general scheme : and the title-page and headings to the first four- 
teen or fifteen pages, besides several places in the original introduction, have been 
changed^ in order to make them represent more accurately the relation of the present 
book to its German prototype. 

I am OTcatly indebted to Professors Cornwall, of Princeton, and Petty, of Ann Arbor, 
and to Messrs. Caswell, of Columbia College, New York, and Frenzel, of Freiberff, Sax- 
ony, and especially to the first, for valuable suggestions, the larger part of which I 
have adopted. P. F., Je. 

Philadblphia^ September, 1877. . 
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MINERALS OF 



NAME. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY. 


+ Copper 

^Hiooolitet 
Breithanptitef 


copper-red 

light copper-red 

copper-red 
violet hue 


oopper-red 

brownish black 
red browu 


2.75 

5.25 
5.5 


malleable 

brittle 
brittle 



II. 



+ 8tenibergiteJ 



t 



Oold 



Eleotruml 



f Bornitet 



^ MiUeritef 



pinchbeck-brown 
bronze-yellow 

gold-yellow 

yellowish white 



reddish 
pinchbeck-brown 



speiss to 
bronze-yellow 



black 



gold-y«llow 
yellowish white 



greenish black 



black to bright 



1.5 



2.5 



2.5 



3.5 



malleable 



malleable 



malleable 



brittle 



brittle 
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METALLIC LUSTRE. 



Bed. 



CRYSTAL SYSTEM. 


CLEAVAGE. 


CHEMICAL FORMUU. 


REMARKS. 


isom. 




Cu (oc. with Ag, As, 
Sb, Bi, etc.) 

*(Ni,7'AR,'"(oo. with 
Fe, Co, Sb, and S) 

*(Ni,r'Sb;"(oc.with 
galena and tr. Fe) 


G. 8.9. 


hex. 




G. 7.5. 


hex. 




A<i ^ m 






G. 7.5. 



Yellow. 



orthrhm. 





Ag,Fe^S, 


G. 4.2. 


isom. 




An (gen. with Ag and 
oc. tr. Cu, Fe, Par. Rh.) 


G. 15.6— 19.5. 








isom. 




a;Au+yAg 


G. 12.5 15.5. 


isom. 




in traces 


*(C<)."(Fe^^'S." 


Fresh surfaces after few 
hours tarnishing red, 
after longer time bhiish 
red, reddish blue, and 
blue. G. 5. 


hex. B. 

* 


R. perf. 


Ni"S"(tr. Fe and Cu) 


Usually in capillary crys- 
tals, or radiating tufts. 
G. 5. 
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MINERALS OF METALLIC LV8TBE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY. 


H'Ohaloopyrite 


brass-yellow 


green blaok 


■4 ■ 


sect to britde 


Banihardite§ 

(Homichlin) 


bronze-yellow 


grayisb black 


4 


sect, to brittle 


-f Pyrrhotite 


bronze-yellow 


black 


4.5 


brittle 


>f Haroasitef 


white speiss-yellow 


black 


6 


• brittle 

... ■ . . 9 


-t-Pyrite 


pale brass-yellow 


black 


6.5 


brittle, 


Oalayerite§ 


pale brass-yellow 




? 




.- - : 


. ' ■ 






■f Heronryf 

-^Bismutht 
Tellariuint 

Hessitel 

Amalgamf 
+ Antunonyf 



tm-wbite 

silver-wliite with 
reddish hue 

tin-white 



lead-gray to steel- 
gray 

silver-white 

silver-white 
tin-white 



gray 



gray 



gray 



silver-white 



gray 



gra-y 



liquid 



2.25 



2.5 



2.5 



sect, to brittle 



brittle to sect. 



malleable 



malleable 



brittle 



V 

sect to brittle 



TELLO W^ WHITE. 
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CRYSTAL SYSTEM. 



tetrag. 



tetrag. 



hex. 



orthrlim. 



ifionu 



CLEAVAGE. 



indistinct 
2-i oc. « 



perf. 

1 less so 



I rather perf. 

more or less 
distinct 



CHEMICAL FORMULA. 



(Cu,y'S,"((Fe,rS,'0 
(Cu,VS;'((Fe,rS'0 



Fe,S3 [D] 



Fe"S," 



Fe"S;' 



(Au'"Te;OHTe,"-Au"0' 



REMARKS. 



G.4.2. 

G. 4.5. 

In great part magnetic, 
frequently containing NL 
G.4.5. 

G. 4.7. 
G. 5. 



White. 



isom. 



hex. 
(rhmbdrl) 

hex. 



orthrhm. 



isom. 



isom. 



hex. B. 



perf. 
2,-2 less so. 

1 perf. 



indistinct 



0. h. perf. 
-} indistinct 



Hg"(oft. with alittle Ag) 



Bi'" (tr. As, S, and Te) 

Te" (with Fe and some 
Au) 



Ag/Te" 

Ag (i^rith some On or 
An, and sometimes Ft, 
Sb,Bi,Hg) 

Ag/(Hg.y'[D] 

Sb (sometimes Ag, Fe, 
or As) . 



BB volatile and con- 
densing in drops. G. 
13.5. 

G. 9.7. 

G. 6.2. » 

G. 8.5, var. Pet^ite, iron* 
black,— brittle. G=9, 
— -contains Gold. 

G. 10.6. 



G. 10.6— 14. 
G. 6.6. 
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MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOB. 


STREAK. 


HARD'SS 


TENACITY. 


Altaite| 


tin- to yellow-white 


gray 


3.26 


sectile 


xBomeykitel 


tin-white to steel- 
gray 


gray 


3.25 


brittle 


j^WMtneyite;!: 


reddish white 


reddish white 


3.5 


malleable 


Dyscrasitel 

• 


silver-white 


gray 


3.5 


sectile 


Algodonitel 


silver-white to 
steel-gray 


silver-white 


4 


slightly malle. 


GrunaniteJ 


tinrwhite to steel- 
gray. 


gray 


4.5 


brittle 


FaUadium§ 


gray silver-white 


gray 


4.5 


malleable 


-f-leuoopyritef 


gray tin-white 


black 


5 


brittle 


-f Smaltite 
(Chloantite) 


tin-white 


black 


5 


brittle 


-|- Oersdorffitef 


tin-white 


black 


5 


brittle 


^ Linnsgitef 


red silver-white 

• 


black 


5.25 


brittle 


• 
Sanaitet 


red silver-white 


black 


5.5 


brittle 


t Cobaltite 


red silver-white 


gray 


5.5 


Jbrittle 


+ Arsenopyrite 

(Mispickel) 


tin-white 


bla^k 


5.5 


brittle 


mimaimite]: 


tin-white 


black 


5.5 


brittle 


Plinian§ 

(V. of Mispickel) 


tin-white 


black 


5.5 


brittle 



WBITB. 
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CRYSTAL SYSTEM. 


CLEAVAGE. 


• 

CHEMICAL FORMULA. 

• 


REMARKS. 

* 


isom. 


distinct. 


Pb"Te" 


G. 8.1. Lustre veiy 
brilliant. 


• 




*(Cu,)."As - [D] 
(CuA,As, [D] (?) 


a. 7.5. 






G. 8.6. 


orthrhm. 


distinct. 


\ z-'V' 1 I- J V. y 

*A&'Sb^[D9] 


G. 9.5. 






(CiO.",K" [D] (?) 

4 


G. 7.62. Note.— If Cu= 
80.89, Ar — 19.11 p. c, 
then formula(Cu,);' As \ 
Dana gives Cu — 83.60 
As 16.50, from 3 analyses 
of Genth and 1 of Field. 


• 




isom. 


octiahedral 


Ni,S,Bi,Fe,Cu,Pb,Co. 
(No formula deduced.) 








isom. 1 




Pd (with Pt and Ir) 


G.dbll.5. BBinftisible 


ortbrhm. 




*Fe"Afl,' (with 0.7 to 
1.6 p. 0. S) 


G. 6.8. 








isom. 


octahedral 


*(Co,Fe,Ni,)"As,' [D] 


G. 6.8. 


isom. 


cub. (rather 
perf.) 


Ni"(S" AbO/ 


G. 6. 


isom. 


cub. (imp.) 


Co,S. (Co replaced by 
NioJbu) 


G.=fc4.9. 


orthrhm. 


prism. 


(Fe,Co)(S"A8'),' (?) 


G. 6. 


isom. 


cub. (perf.) 


Co(S"AV),' (?) 


G. 6. 


ortlirhm. 


I (seldom) 


Fe(S" A «*),'(?) (part of 
Fe occa. replaced by Co) 


G.6. 


isom. 


cub. (perf.) 


Ni(S(MSb)').' (?) 


G. 6.3. 


mcl. 


P&M(diBtO 


Fe(S"A«0,' (?) 


G. 6.3. 
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MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 

• 


HARD'SS 


TENACITY. 


Skntterndite]: 

IridosmineJ; 

Iridium! 


tin-white 

silver-wMte to 
gray 

silver-wliite 


black 
black 
bright gray 


5.75 

6 

6.75 


brittle 
brittle 
malle. to sect. 



IV. 



-f' Molybdenite 

• 


reddish lead-gray 


gray or green 


1.5 


malleable 


-f Vagyagitet 


black lead-gray to 
iron-black. 


grayish black 


1.5 


malleable to 
sectile 


Jf Lead§ 


lead-gray 


gray 


1.5 


malleable 


-+ Sylvanitef 


light steel-gray 


gray 


1.75 


sectile 


White 
TelluriiuiL:^ 


silver-white to 
speiss-yellow 


gray 


2 


sectile 


-f- Pjrrolnsite 


dark steel-gray to 
light iron-black 


black 


2 • 


sect, to brittle 


-Y Tetrad]riiLitet 


lead-gray 


gray black 


2 


sect, to malle. 


Jamesonitet 


black lead-gray to 
steel-gray 


gray black 


2 


sectile 


Emplectitef 


li^t steel-gray 


gray black 


2.5 


sectile 



WEITE^GEAY. 
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CRYSTAL SYSTEM. 


CLEAVAGE. 


CHEMICAL FORMULA. 


REMARKS. 


isom. 
hex. 


cub.(distinct) 


*(Co,7'A8 ' (with 1.5 
Fe and tr. S)(?) 

xlr + yOB (with Kd, 
Pt, Cu, Fe, Ru) 

Ir 


G. 6.7. 

G. 19.3 — 21.12. 


isom. 




BB infusible. 
G. 19.3 21.12. 






BB innisible. 



Gray. 



hex. 



tetr. 

isom. 
md. 

md. 

oiihrhm. 



hex. 

orthrhm. 
orthrhm. 



basal (emi- 
nent) 



basal (emi- 
nent) 



i-i (distinct) 



i-i (distinct) 



I and i-i 



basal (very 
perf.) 

basal (highly 
perf.) 



/va ff 



♦Mo'^S,' 



*Pbrre,". (Pb re- 
plaoed by Au, Ag, Cu. 
Te by S) 

Pb 

♦rAg^Au'^OTe," [Dl] 
(Often with Sb and Pb) 

*(Ag'Au"OTe,"[Dll 
(Often with Sb and Pb) 

Mn'^O," (with oc. Ba, 
Si, and H,0) 

*Bi,'"Te," [Dl] rBi 
with some Fe and Te, 
oft^n with some S) 

*Pb;'Sh;"S;' (with Fe 
and tr. Ou and Zn) 

♦(Cu,y'(Bi'"s;o;[i>i] 



G.=t:4.6. BBinftisible. 
Gray streak on paper and 
unglazed porcelain. Green 
streak on glazed porce- 
lain. 

G. 6.9. 



G. 11.44 when pure. 
G. 5.7 to 8.28. 

G. 5.7 to 8.28. 

BB infusible. G. 4.8. 

G. 7.2 — 7.9. 

G. 5.7. 
G. 5.15. 
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MINERALS OF METALLIC LUSTRE, 



NAME. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY. 


-f Stibnite 


lead-gray 


black 


2.5 


sectile 


Freieslebenitel 


steel-gray to black 
lead-gray 


gray black 


2.5 


sect, to brittle 


~j- Argentite 


black lead-gray 


gray black 


2.5 


malleable 


4" Bismuthinitef 


light steel-gray 


black 


2.5 


sect, to brittle 


-]- Clausthalite:^ 


lead-gray 


grayish black 


2.5 


sectile 


• 
. Clialoostibitel 


lead-gray 


grayish black 


2.5 


brittle to sect 


Kaumannitel 

J. 


black lead-gray to 
iron-black 


grayish black 


2.5 


malle. to seot 


ZinkeniteJ: 


lead-gray 


grayish black 


2.5 


sect, to brittle 


-- (Jalenite 


reddish lead-gray 


grayish black 


2.75 


sectile 


-f- Chaloooite 


black lead-gray 


grayish black 


2.75 


sect, to brittle 


Bonmonitef 


steel-gray to iron- 
black 


grayish black 


2.75 


brittle to sect 


Light FolyteUte 

(Freibergite) 
(V. Tetrahedrite) 


1 

lead-gray 


grayish black 


2.75 


mild 


-f'Soulangeritef 


lead-gray 


grayish black 


2.75 


mild 


Wittiohenite;^ 


lead-gray to iron- 
black 


grayish black 


2.75 


mild 










— 



GBAT. 
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CRYSTAL SYSTEM. 


CLEAVAGE. 


CHEMICAL FORMULA. 


REMARKS. 


orthrhm. 


i~i (highly 
perf.) 


Sb,"'S," 


G. 4.5. 

Melts in candle flame. 


• 

mcl. 


I (perf.) 


S.Sb,Ag^b [D 1 & 3] 


G. =t 6.2. 


isom. 


I (traces) 


Ag,'S" 


G. 7.2. 


orthrhm. 


i-i (perf) 


Bi,"'S," 


G. 6.4. 


isom. 


cubic. 


Pb"Se" (wiih Fe and 
Co) 


G. 7.6 to 8.8. BB de- 
crepitates in closed tube. 


orthrhm. 


i-i(very perf) 


*(Cu,)"(Sb"'S,''),' 


G. 4.7. BB decrepitAtes 
in closed tube, and gives 
subl. of SbjjSj, which, cold, 
is red. 


isom. 


cubic (perf) 


Agj'Se" (always con- 
tains Pb) 


G. 8. 


orthrhm. 


? 


*Pb"(Sb"'S,"),' 


G. 5.3. BB decrepit^a-t^s 
in closed tube. On char- 
coal coat white at edge, 
and near assay yellow. 
R.F. yields button of Pb. 


isom. 


cubic (perf) 


Pb"S" 


G. 7.5, 


orthrhm. 




(Cu,)"S" 


G. 5.7. BB yields no- 
thing vol. in closed tube. 






SO, in open tube. R.F. 
with soda metallic Cu. 


orthrhm. 




*Pb "(Cn,)"(Sb"'S,"),"' 

Contains Pb, Ag,, Fe, 
Zn, S, and Sb 


G. 5.8. 


crystalline 




G. 5.4. 






crystalline 
crystalline 




*Pb;'(Sb"'S,"),"' CD] 
*(Cu,"),"Bi,"'S/' 


G. 5.8. 




a. 5. 
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MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY. 


Tiemannitel 


lead-gray 


grayish black 


2.75 


sect to brittle 


-^ Stephanitef 
(Brittle silver ore) 


black lead-gray to 
iron-black 


grayish black 


2.75 


sectile 


Berthieritef 


lead-gray to dark 
steel-gray 


grayish black 


3 


brittle 


Du&enoysitel 


blackish lead-gray 


reddish brown 


3 


very brittle 


Sartoritel 

(Scleroclase) 


light le4)d-gray 


reddish brown 


3 


Teiy brittle 


^ mCiarg^yntef 


steel-gray to iron- 
black 


dark cheny-red 


3 


sectHe 


-f Arsenicf 


whitish 


gray 


3.25 


brittle to Beot 


— Tetrahedrite 

(Antimonial) 
(Common variety) 


dark steel-gray 

lead-gray 

iron-black 


black in part, in- 
clining to cherry- 
red 


3.5 


brittle 

■ 


Tetrahedrite 

(Arsenical) 
(Tennantite) 


dark steel-gray 


dark red gray to 
dark cherry-red 


3.5 


brittle^ 


Tetrahedritef 

(Mercurial) 

(Hennesite) 


steel-gray 


blaxik 


3.5 


brittle to sect. 


'^Stannitef 


steel-gray to gray 


black 


3.5 


brittle 


j^ Gersdorffitef 


lead-gray to light 
steel-gray 


black 


5 


brittle 


JL. Smaltite 


steel-gray to blue 
gray 


black 


5 


brittle 


Flatinnmt 


platina-gray 


gray 


6.75 


malleable 


-- Iron§ 


light steel-gray 


gray 


6 


malleable 



GRAY. 
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CRYSTAL SYSTEM. 



crystalline 
orthrhm. 

crystalline 

orthrhm. 

orthrlim. 

md. 

hex. 
(rhdrl.) 

isom. 



isom. 



isom. 



tetr. (?) 



isom. 



isom. 



isom. 



iBom. 



CLEAVAGE. 



in one direc- 
tion 

(perf.) 
(distinct) 
i-i (imperf.) 



(imperf.) 



(rather 
perf.) 



(partly dis- 
tinct) 



CHEMICAL FORMULA. 



//c^/' 



Hg "Se' 
*Ag,'(Sbvs;')^ [D] 

*Fe"(S/'SbO/ [D] 
Pb,As,S, 
Pb"(A8'"S;0,' [D] 

*Ag'(SV"S;')' [D] 

As (often with Sb, Fe, 
Ag, Au, Bi) 



*(Cu,);'(Sb,^S/')'^ 



Sb partly replaced by As. 
Cu often replaced by Fe 

Contains Cu„Fe,Zn,Ag, 
and 0.5 to if .3 p. c Hg, 
Sb„ As,, and Bi, 

Sn,(Cu,)/',S„Fe,[Dl&2] 

Ni(S"As'); 

(Co,Fe,Ni)"As; (?) 

Pt (containing Fe, Ir, 
Os, etc.) 

Fe (containing Ni, Co, 
Si, Mg, etc.) 



REMARKS. 



-Md^ 



G. 7.2. BB Yolatile. 



G. 6.2. 



G. 4.1. 
G. 5.5. 
G. 5.4. 

G. 5.3. 

G. 5.9. Fresh sarface of 
fracture, tarnishes in short 
time to grayish black. 

G.4.5 5.1. BB vola- 
tile without melting. 



G.±4.7. 



G.±4.7. 



G. 4.4. 



G. 6. 



G. 6.7. 



G. 16 — 19. Occasion** 
ally magneto-polar. 

G.7.5. Magnetic. BBin- 
ftusible. Always meteoric. 
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MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY. 


Folianitef 

(Var. Pyrolusite) 

-f- Hematite 


light steel-gray 

steel-gray to iron- 
blaxik 


black 

cHerry-red 
brown red 
black red 


6 , 
6.5 


brittle 
brittle 



V. 



-j- Graphite 



-|- Pyrolusite 



Acanthitef 



Polybasitef 



ITaniiiaimiteJ: 
Stromeyeritel ' 



Wittichenitel 



-U Stephanitef 



Bonmonitet 



iron-black 



light iron-black to 
dark steel-black 



iron-black 



iron-black 

iron-black to black 
lead-gray 

iron-black 
iron-black to lead- 

iron-black to black 
lead-gray 

iron-black to steel- 
gray 



black 



black 



gray black 



black 



grayish black 

gray black 
(shining) 

gray black 



gray black 



gray black 



<1 



2.5 



2.5 



2.5 



2.75 



2.75 



2.75 



2.75 



sectile 



sect, to brittle 



malleable 



sect, to brittle 



sect, to malle. 



sect, to malle. 



sectile 



mild 



brittle to mild 



GBAT'-BLACK. 
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CRYSTAL SYSTEM. 


CLEAVAGE. 


CHEMICAL FORMULA. 


REMARKS. 


ortlnhm. 

hex. 
(rhdrL) 


I (distinct) 
u 

K (seldom 
distinct) 


Mn'vo;' (with Ba, Si, 
and H,0) 

(Fe,)V'03" 


G. 4.8. 

BB infdsible. 

G. 4.8. BB infusible. 
Sometimes magnetic and 
magneto-polar. 



Black. 



hex. 



orthrhm. 



orthrhm. 

hex. 

isom. 
orthrhm. 

crystalline 

orthrhm. 

orthrhm. 



(perf.) 



I and i! 



(distinct.) 



(perf.) 



2-i.. 



11 



imperf. 



ii (imperf.) 
^^ (less dist.) 



C (with 6 to 47 p. c. 
imparities, chiefly 
AlA, SiO„ Fe,0„ 
MgO, and CaO) 

Mn'vO/' (with Ba, Si, 
and H,0) 



f^'t 



Ag,'S 

♦Contains Ou, Ag, Sb, 
As, and S 

(Ag,',Pb")Se" (pure, 
Ag.'Se") 

*(Ag.,(Cu.")")S,"[D2] 

(Bi"'s,y(Cu,);'(Bi"'s;')"' 

[D7],orS" = Bi"'-S"- 
(Cu,),"ES."EBi"' 

♦Agj'Sb^Sg" (nearly) 



*Pb,"(CuJ(Sb"'S;'); 



Greasy feel. BB bums 
without melting. Soils 
white paper. 

Infusible. Soils white 
paper. G. 4.8. 

G. 7.2. BB yields SO,, 
and dves silver button 
with Boda. 

G. 6.2. 



G. 8. 
G. 6.2. 

G. 5. 

G. 6.2. 

G. 6.8. 
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MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY. 


•^Enargite}: 


• 

iron-black 


black 


3 


brittle 


- - Jffiargyritef 


iron-black to steel- 
gray 


dark cheny-red 


3 


sectile 


— Tetrahedrite;]: 

(Schwarzerz) 
(Schwatzite) 


iron-black 


brown black 


3.75 


brittle 


^ Manganitef 


iron-black 


brown 


4.25 


sect, to brittle 


Ar Helaconitef 
' (Tenorite) 


iron-black 


black 


5 


brittle to sect. 


tHausmannitet 


iron-black 


brown sometimes 
reddish 


5.5 


brittle 


-4- Magnetite 


iron-black 


black 


5.5 


brittle 


-4- Menaccanitef 


iron-black 


black 
red brown 
brown red 


6 


brittle 


-4- Chromitef 


iron-black 


dark brown 


6 


brittle 


4- FranUinitet 


iron-black 


brown 


6.25 


brittle 


-\ Hematite 


iron-black to steel- 
gray 


cherry-red 
brown red 
black red 


6.5 


brittle 



BLACK. 



2n 



CRYSTAL SYSTEM. 



orthrlim. 



md. 



isom. 

orthrlun. 

isom. 
orthrbm. 

tetrag. 

isom. 

hex. 
(rhmbdrl) 



isom. 



isom. 



hex. 
(rhmbdrl) 



CLEAVAGE. 



I (perfect) 



II 



.- (distinct) 
(indistinct) 



ii (very perf.) 
I (perfect) 



(nearly 
perf.) 

0(seldom dis.) 



CHEMICAL FORMULA. 



*(Cu,);'(Asvs;/)-[D] 



Ag'(Sb'"S,")' 

Contains Gu, Fe, Zn, 
Ag, and 0.5 to 17.3 p.c. 
Hg, Sb, As, Bi 

H,'(Mn,)V'0;' 

Cu"0" 

*Mn"(Mn,)V'0;' or 
Mn,0, 

*Fe"(Fe,)V'0;'orFe,0, 

Fe"(Ti'V0L)" mixed 
with a;Fe,0, 

Fe"(CrV'0,)" (contains 
Mg,Fe,Cr,Al,andFe) 



*(Fe",Zn",Mn") 
(Fe„Mn,)v'0;' 



REMARKS. 



B (seldom 
. distinct) 



(Fe,)v'03" 



G.4.4 



G. 5.2. 



G. 4.7. 



BB infusible. G. 4.3. 
G. 6. Usually in scales. 

BB infusible. G. 4.7. 

G.±5. Strongly mag- 
netic. BB infusible. 

BB infusible. Partly 
magnetic. G. 4.7. 

G. 4.3. Usually slightly 
magnetic. BB infusible. 
P. c. Cr,Oj varies from 
39.51 to 63.38. 

G. 5. BB iniiisible. 
Slightly magnetic. 

BB infusible. Sometimes 
magnetic and magneto- 
polar. G. 4.8. 



MINERALS OP SUB-METALLIC 

OF BLACK, BROWN, RED, 



L Of Black Streak 



NAML 



Asbolitef 



Asphaltamf 
-jp-CoveUitet 



itnminoai Coal 



Anthracite 



Lampadite^ 

-^Sphaleritef 

(In part) 



XTranimtet 



Ilvaite}: 



^olumbitel 
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LUSTRE. 



slightly res- 
inous 



resinoos 

adamantine 
to resinous 

resinous to 
vitreous 

half-metal. 

resinous 

vitreous 

resinous 
partly me- 
tallic 

resinous to 
semi-metal. 

sub-metal. 



COLOR. 



bluish black 



pitch-black 



indigo-blue 



black partly 
brown 



black 
bluish black 

black 

black 



black 



black 



STREAK. 


HARD'SS 


bluish black 


1.25 


black to 
brown 


1.25 


black 


1.5-2 


black 


2.5 


black 


2.3-2.6 


bluish black 


3.2 


brownish 
black 


4 


black to 
brown 


5.5 


greenish 
black 


5.75 


brownish 
black 


6 



TENACITY. 



sect, to malle. 



sectile 



sect, to brittle 



sect, to brittle 



brittle 



brittle to sect. 



brittle 



brittle 



brittle 



brittle 



AND NON-METALLIC LUSTKE 

YELLOW, GREEN, OR BLUE STREAK. 



(all Opaque). 






CRYSTAL SYSTEM. 


CLEAVAGE. 


CHEMICAL FORMULA. 


REMARKS. 


amorphous 

amorphous 

hexagonal 

amorphous 

amorphous 
amorphous 

isom. 

amorphous 

« 
orthrhm. 

orthrhm. 


conchoidal to 
plane 

conchoidal 

basal and 
pyramidal 

conchoidal to 
plane 

conchoidal 

conchoidal 

I (highly per- 
fect) 

conchoidal to 
uneyen 

ii 

ii(?) 


Contains Mn, Fe, Co, 
Cu, Ba, 0, H,0 

C 75, H 10, 15 

Cu"S" 

C, H, with ash 

C with litde H, 0, etc. 

Mn, Fe, Ba, Co, Cu, 0, 
H,0 

Zn"S" 

u"(U,7'o;' 

Si,Al„Fe,Mn,Cu,H,0 
Conteins Fe, Mn, Cb,Ta 


G.±3.5. 
Variety of Wad. 

G.zfcl.5. Sticky. Igni- 
tible by candle-flame, and 
burning with light. 

G.4. 

G.1.4— 1.6. 

Ignitible by a candle, and 

burning with light. 

G.±1.7, 

G.=t3.5. 
Variety of Wad. 

G. 4. BB fusible with 
difficulty. 

G. 6.4 — 8. 

G.±4. 

G.±:6. BB infusible. 
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30 MINERALS OF SUB-METALLIC AND NON-METALLIC LUSTRE 



NAME. 


LUSTRE. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY. 


-^ Psilomelane 
-VBraunitet 


• 

sub-metal, 
to non-me- 
tallic, lustre 
of streak 
greater 

sub-metal. 


bluish black 
black 


black, in 
part brown 

black 


6.25 
6.25 


brittle 
brittle 



11. Of 



Doppleritel 



+Bog Manganese 
(Wad) 



Idrialitet 



Ozocerite^ 



CMoro 

(Fettbo 



palj 

>1) 



Asphaltuml 
(Pianzite) 

Pyroretinitel 



Hepatic 
Cionabart 



vitreous to 
resinous 



glistening 



resmous, in- 
creasing in 
streak. 



resmous 



resmous 

resinous 

feebly res- 
inous 



resinous to 
metalloid 



brownish 
black, red- 
dish br. by 
trans, light 

black brown 
to blue black 



mipure 
brown black 



brown 



liver-brown 



black brown 



black brown 



brown red, 
partly lead- 
gray 



dark wood- 
brown 



black brown 



<i 



ductile 



1.25 



brown black 



yellow 
brown 



liver-brown 

yellow 
brown 

dark wood- 
brown 



red brown 



1.25 



1.25 



1.75 



1.75 



2.25 



sectile 



sectile 



ductile 



sectile 



sectile 



very brittle 



sect, to brittle 



OF BLACK AND OF BBOWN STREAK. 



31 



CRYSTAL SYSTEM. 


CLEAVAGE. 


CHEMICAL FORMULA. 


REMARKS. 


amorpliOTis 
tetrag. 


fracture con- 
clioidal to un- 
even 

fracture un- 
even 


Contains Mn, Ba, and 

(Mn,7'0,". Contains 
also some Mn"(Si'^0,")" 


G.±4. 

G.±4.7. 



Brown Streak. 



amorphous 



amorphous 



amorphous 



amorphous 



amorphous 



amorphous 



amorphous 



amorphous 



fracture con- 
choidal 



fracture un- 
even 

frticture un- 
even 

fracture con- 
choidal to 
splintery 

fracture con- 
choidal 

fracture con- 
choidal 

fracture oon- 
choidal 



Acid 
Hydrocarbon 

Manganese Hydrate 
with Si, Al, Ba, and 
many other impurities 

Simple Hydrocarbon 
mixed with cinnabar, 
clay, and gypsum 



Simple Hydrocarbon 



Hydro-ferrous Silicate 
with some Mg and Al 

C, H, 0, N, and ash 



Simple Hydrocarbon 



Impure Cinnabar, chief- 
ly Hg"S" mixed with 
the white hydrocarbon 
Idrialite 



G. 1.089. 
Inflammable. 



G.d=3.7. 
Opaque. 

Opaque. 

Greasy to the touch. In- 
flammable. Partly volatile. 

Aromatic odor. Sticky. 
Inflammable with bright 
flame. 

Opaque. 

Greasy feel. O. 1.7. 

Inflammable. 



Inflammable. 



G.=fc8.5. 
Inflammable. 



32 MINERALS OF SUB-METALLIC AND NON-METALLIC LUSTRE 



NAML 



Brown Coal 



Gillingite]: 



^r ChrysoeoUa 



Lepidoorocitel 

(Fibrous scaly 
Gothite) 



-|- Siderite 



4Spl 



ihalerite 

inc Blende) 



t 



Needle Ironstone 

(Eadial acicolar 
Gothite) 

Limonite 
(Bog Ore) 



Wolframitef 



+ 



Llmonitet 
(Stilpnosiderite) 



LUSTRE. 



resinous 



vitreous, 
partly res- 
inous 



vitreous to 
resinous 



mother-of- 
pearl 



vitreous 
pearly 



vitreous to 
adamantine 



adamantine 



resinous to 
vitreous 



sub -metal- 
lic and ada- 
mantine 



sub -metal- 
lic to resin- 
ous 



COLOR. 



brown to 
black 



brown to 
brown black 



brown to 

black 

(impure) 



yellow- 
brown to 
red 

pale yellow 
yellow- 
brown 



black to 
brown 

black brown 
to pink 
brown 

pitch-black 



black 



pitch-black 



STREAK. 


HARD'SS 


brown, part- 
ly black 


2.5 


red brown 


3.5 


red brown 


3.5 


yellow- 
brown to 


3.76 


red 




light brown 


4 


black brown 




pink brown 
light brown 


4 


yellow- ' 
brown 


4.5 


yellow- 
browu,part- 
ly red 


4.5 


red brown 
black brown 


5 


vellow 
brown 


5.25 



TENACITY. 



sect., partly 
brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



OF BROWN STREAK. 



33 



CRYSTAL SYSTEM. 



amorplioiis 



amorpHous 



amorphous 



crystalline 



hexagODal 



isometric 



orthorliombio 



amorphous 



CLEAVAGE. 



orthorhombic 



amorphous 



fracture con- 
choidal to un- 
even 



frax3ture con- 
choidal 



fracture con- 
choidal 



R (imperfect) 



I (perf.) 



11 



fracture con- 
choidal 



ii (perf.) 



fracture con- 
choidal 



CHEMICAL FORMULA. 



C, H, 0, N, S, and ash 



Hydrous Silicate of Fe, 
Al, and Mn, with occa- 
sional Ca and Mg 



Cu"(SrvO,")"+l,2,or 
SrH^O), with Si, Fe, 
Mn, etc., as impurities 



H;(Fe,)v'0;' (gener- 
ally contains Mn) 



Fe"(CO,)" contains of- 
ten Mg, Mn, and Ca 



Zn"S" (impurities Fe 
and Ca) 



H;(Fe,)^'0;' 

((Fe,)7'0,T'(0H); 
with Mn and P some- 
times 



(Fe",Mn")(W''0,)" 



((Fe,V'0/'7Y0H).' 
with sometimes Mn and 
P 



8 



REMARKS. 



Q-.±1.4. Opaque. 
Inflammable in the can- 
dle-flame, and burning 



with light 



G-. ± 3. Opaque. In 
closed tube yields much 
water. BB fuses to black 
magnetic globule. De- 
composed by HCl. 

G. 2.1. Opaque. Closed 
tube blackens and gives 
water. BB decrepitates, 
and colors flame green. 
Is infusible. Frequent 
as cap rock. 

G. 4.3. Opaque. Closed 
tube gives ofl" water and 
converted to sesquioxide. 

G. 3.8. In closed tube 
decrepitates and becomes 
magnetic. BB blackens 
and fuses at 4.5. By ex- 
posure it darkens. 

G. 4. BB fusible with 
difficulty. 

G. 4.3. (See Leptdocro- 
cite above.) 

G. 3.7. Opaque. 

BB (see Lepidocrocite). 

G. ± 7.2. BB fuses 
easily to magnetic button 
which has a crystalline 
surface. With microcos- 
mic salt red yellow glass 
while hot. On charcoal 
with tin on cooling green. 

G. 3.7. Opaque. (See 
above.) 
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NAME. 



t 



t 



Limonite 

(Brown clay iron- 
stone) 

Limonite 

(Common) 



i 



J^ Psilomelanet 



+ 



ButUet 



t 



Caflsiteritef 



LUSTRE. 



partly vit- 
reous 

resinous and 
in part satin 

non- metal- 
lic to sub- 
metallic 



metalloid 
adamantine 



impure ad- 
amantine 



COLOR. 



brown 



brown 



black 



black brown 



black brown 



STREAK. 



yellow 
brown to 
liver-brown 

yellow 
brown 



black brown 



ligbtbrown, 
partly yel- 
low 



ligbt gray, 
brown 



HARD'SS 



5.25 



5.5 



6.25 



6.25 



6.5 



TENACITY. 



brittle 



brittle 



brittle 



brittle 



brittle 



in. Of 



Eermesite}: 



J^ Ci 



Cinnabar 



!^rostiIpnite| 



Erythritef 



adamantine 



.adamantine 

pearly ada- 
mantine 



adamantine 

ii-mother- 

of-pearl 



cherry-red 



cocbineal- 
red 

hyacinth- 
red 

crimson- and 
peach-red, 
sometimes 
pearl- or 

green gray 



brownish 
red 



scarlet 

hyacinth- 
red 

paler than 
color 

dry powder 
deep laven- 
der-blue. 



1.5 



2-2.5 



2-2.5 



1.5-2.5 



sectile 



seotile 



sectile 



sect, to brittle 



OF BROWiT A2W OF BED STBEAK. 
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CRYSTAL SYSTEM. CLEAVAGE. 



amorphous 



crystalline 



amorphous 



tetragonal 



tetragonal 



&aeture con- 
choidal to un- 
even 



I (perf.) 

ii (observable) 



I (perf.) 

ii (observable) 



CHEMICAL FORIHULA. 



REMARKS. 



((Fe,)/'o;o^'(OH); 



((Fe,)/'03T'(0H); 

(Ba",Mn") (MnJ^'O/' 
with H/(Mn,)v'0, (con- 
tains also frequently Cu, 
Si, Fe, Al, Na, and K) 



Ti'^O," 



Sn'^O," 



G. 3.7. Opaque. (See 
last page.) 



G. 3.7. (See preceding.) 



G. 4. Opaque. 
BB infusible. 



G. 4.2. Opaque. BB in- 
fusible. With microcos- 
mic salt a colorless bead, 
which, in R.F., becomes 
violet on cooling. 

G. 6.8. Opaque. BB in- 
fusible. On charcoal with 
soda button of metallic 
tin and white coat. 



Bed Streak. 



monodinic 



hexagonal 
(rhombohedrU) 

monoclinic 



monoclinic 







I (very per- 
fect) 



ii 



ii (highly per- 
fect) 



S"=Sb'"-0"-Sb'"=iS" 
[Dl]. (Sb'"S")/0" 



Hg"S" or 
Hg,S, 

62.3 p. c. Ag with S and 
Sb 



*Co,"(AsVO/')/" + 
8(Br,0)[D]. Co partly 

replaced by Fe, Ca, and 

Ni 



G. 4.5. Thin leaves, flexi- 
ble. Closed tube blackens, 
and gives first white and 
then dark-red sublimate. 

G. 9. 

BB volatile. 

G. 4.25. 



G.= ±3. BB charcoal: 
arsenic odor. Borax: co- 
balt glass. 



36 MINERALS OF SUB-METALLIC AND NONMETALLIC LUSTRE 



NAME. 



"^ Proustite 



+ 



Fjrrargyrite 



4. Chrysooolla 



-T— Zincitef 
—j- Onpritef 



•t Hauerite}: 



+ 



Hematite 



-^ Turgitef 



. FermginonB 
Quartz 



LUSTRE. 



adamantine 



metallic ad- 
amantine 



resinous or 
vitreous to 
earthy 



sub-adaman- 
tine 



adimantine 



metallic ad- 
amantine 

earthy to 
half-metallic 

satin-like 
in direction 
of fibres 



vitreous 



COLOR. 



oochineal- 
red 

black, some- 
times ap- 
proaching 
cochineal- 
red 

brown to 
brownish 
black. When 
pure, moun- 
tain-green to 
sky-blue 

deep red to 
orange yel- 
low 

dark red 



dark red- 
dish brown 

dark red to 
steel-gray 

reddish 
black to 
dark red 

blood-red to 

brownish 

red 



STREAK. 


HARD'SS 


auroral to 
scarlet 


2.5 
-2.75 


cochineal- 
red 


2-3 


brownish 
red. When 
pure, white 


2-4 


• 

orange yel- 
low 


4 


brownish 
red 


4 


brownish 
red 


4 


blood-red 


3-6.5 


reddish 
black to 
dark red 


5.5 


flesh-red to 
blood-red 


7 



TENACITY. 



sect, to brittle 



sect, to brittle 



partly sectile, 
generally brit- 
tle 



brittle 



brittle 



brittle 



brittle 



brittle to 
earthy 



brittle 



OF BED STREAK. 
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CRYSTAL SYSTEM. 



hexagonal 
(rhombohedr'l) 



hexagonal 
(rhombohedr'l) 



CLEAVAGE. 



R 

(sometimes) 



CHEMICAL FORMUU. 



*Ag,'(As'"S,T' [D] 



crypto-crystal- 
line 



B 

(imperfect) 



*Ag,'(Sb'"S,")'" [I>] 



REMARKS. 



hexagonal 



isometrio 



isometaric 



crystalline 



(eminent) 
ii(sometimes) 



Cu"(SrvO,"y'+l>2,or 
3(H,0) 



Zn"0" 



(imperfect) 



hexagonal 



(Cu,)"(y 



Mn'^S," 



v/n " 



(Fe,)V'0,^ 



((FeA^'O.TCOH)/ 



Si'^O;', with red or yel- 
low iron oxide 



G. 5.42. BB charcoal 
odorofSO,andAs. With 
soda, silver button. 

G.±5.8. BB charcoal 
fuses with spirting to 
globule. Coats coal white. 
With soda, button of 
silver. 

G. 2. In closed tube 
yields water. BB decrep- 
itates and colors flame 
green. With fluxes, re- 
action for copper. 



G.±5.5. 
BB infusible. 

G. =t: 6. BB colors flame 
green; moistened with 
HCl, blue. 

G. 3.4. 

BB in^ible. 

G.±5. BB infusible. 
Charcoal R.F. becomes 
magnetic. 

G.±3.67. Heated in 
closed tube decrepitates. 
Otherwise like limonite. 

G.±2.6. 
BB in^ible. 
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IV. Of 



NAME. 



. Yellow OchreJ 
7 (Xanthosiderite) 
(Limnite) 



TTraconitel 



TorbemiteJ 

(Uranite) 



Hnmboldtinel 

(Oxalite) 



"T" Eealgarf 



~f"Orpi 



mentt 



t 



Sulphur 



Autimitet 



LUSTRE. 



earthy 

liistreless,or 
slightly shi- 
ning in span- 
gles. Silky 
to mother- 
of-pearl 

pearly, 
otherwise 
vitreous 



COLOR. 



ochre -yel- 
low 



sulphur- to 
lemon -yel- 
low 



lustreless 
to slightly 
spangled 



resinous 
partly ada- 
mantine 

pearly on 

cleavage 

surfaces, 

elsewhere 

resinous 

resinous 



O pearly, 
otherwise 
sub-ada- 
mantine. 



sulphur-yel- 
low to green 



ochre -yel- 
low to straw- 
yellow 



STREAK. 



ochre-yel- 
low 



sulphur- to 
lemon -yel- 
low 



sulphur-yel- 
low 



straw-yel- 
low 



HARD'SS 



auroral red 



lemon-yel- 
low 



sulphur-yel- 
low to gray 
brown and 
red 

citron- to 
sulphur- 
yellow. 



orange-yel- 
low 



lemon-yel- 
low 



sulphur- to 
reddish or 
greenish yel- 
low 



yellowish 



2.25 



TENACITY. 



sectile 



sectile 



sectile 



sectile 



sect, to brittle 



sectile 



sectilo 



sectile 



OF YELLOW STREAK. 
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Yellow Streak. 



CRYSTAL SYSTEM. 



amorphous 



crystalline 



tetragonal 



crystalline 



monoclinic 



orthorhombic 



orthorhombic 



orthorliombic 



CLEAVAGE. 



fracture 
earthy 



(perfect) 



(rather per- 
fect) 



ii (perfect) 



1 (imperfect) 



eminent 



CHEMICAL FORMULA. 



((Fe,)/'0;')^'(OH)/lf 
org. matter and x^Rfi) 



Contains S, U, Fe, Cu, 
Ca, 0, H^O 



*(U,"Cu")(P^O/') ^+ 
8(H,0) (?) 



*(Fe"(c;^o;o'0, + 

3(H,0) 



*S"=As'"-As'"z:S" 

or 
(As -)'vs^" (?) 



*As/"s;' 



s 



((u,)^'o;o;'Ca")^'- 

(pvo/O - + 8(H,0) 



REMARKS. 



G. 3.7. Slightly greasy 
feel. Adheres to tongue. 
BB infusible. 



BB infusible. 

G. 3.5. In closed tube 
yields water. In forceps 
fuses to blackish mass and 
colors flame green. With 
microcosmic salt fuses to 
green bead, and with tin on 
coal cools to opaque red. 

0.±2.2. BB infusible. 
Closed tube turns black, 
loses water, and becomes 
magnetic. 

G. 3.4 — 3.6. Combus- 
tible. BB burns with 
blue flame and arsenic 
odor. In closed tube, red 
sublimate. 

G. 3.48. In closed tube, 
yellow sublimate, other- 
wise like realgar. 



G. 2.072. BB bums with 
a blue flame. 

G.dt3.12. In closed 
tube yields water. BB 
fuses at 2.5 to a black- 
ened mass. 
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NAME. 



Zanthaoonite;!; 



Grocoite| 



Gummite| 



Pharmacosider- 
itef 



-f- Limonitet 



Pitticite| 



Diadochitet 



Borickite§ 

(Delvauxene) 



Dechenite| 



Oreenockitet 



LUSTRE. 



adamantine 
to pearly 



vitreous to 
adamantine 



greasy 



adamantine 
to greasy 

lustrous in 
points to 
earthy 

vitreous to 
greasy 



resinous to 
vitreous 



weak waxy 



greasy 



adamantine 
to greasy 



COLOR. 



dull red to 
clove-brown 



hyacinth to 
auroral red 

reddish yel- 
low, reddish 
brown . 

olive -green 
to yellowish 
brown 

light lemon- 
yellow 

yellowish 
and reddish 
brown 



yellow to yel- 
low brown 



brick-redto 
chestnut- 
brown 

deep red to 
yellowish red 



honey-yel- 
low 



STREAK. 


HARD'SS 


yellow 


2.5 


orango-yel- 
low 


2.5 


yellow 


2.5-3 


green 
brown 


2.5 


yellow 




light lemon- 
yellow 


3 


ochre -yel- 
low 


3 




3 


brownish 
yellow 


3 


orange- to 
ochre -yel- 
low 

1 


3.25 


pomegran- 
ate-yellow 


3.25 



TENACITY. 



sect, to brittle 



sectile 



sect, to brittle 



rather sectile 



sect, to slightly 
brittle 



brittle 



fira^e 



brittle to sect. 



brittle 



brittle 
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CRYSTAL SYSTEM. 



CLEAVAGE. 



hexagonal 
(rhombohedr'l) 



monoclinic 



amorphous 



isometrio 



crystalline 



amorphous 



amorphous 



crypt, cryst. 



hexagonal 



RandO 



I (tolerably 
distinct) 

fracture con- 
choidal to un- 
even 



(imperfect) 

fracture con- 
choidal to un- 
even 

fracture con- 
choidal 



CHEMICAL FORMULA. 



*Ag;(As'"s;o 



*Pb"(CrV'0;') 



(U,0„Fe.03)3H,0 



*(FeX'(As/O„'0"^^ 
+16(H,0) 



((Fe.)/'0,T'(OH)/ 



*(Fe,) As,Sb,0,,+ 
15(H,0) 



fracture con- 
choidal 



fracture on 
large surfaces 
conchoidal, on 
«maZ^ surfaces 
earthy 



*(Fe,)„P,,S„03,+ 
32(H,0) 



REMARKS. 



I (distinct) 
(imperfect) 



Hydrated Ferro-calcium 
Phosphate 



Plumbo-zincic Vanadate 



Cd"S 



ffQft 



G. 5.1. (See Prcmstite.) 

G. ± 6. In closed tube 
blackens. . On coal, is re- 
duced to metallic lead 
with deflagration. 

G.±4.1. 



G. =tz 3. Pyroelectric. 
Para-arsenate, 



G.±3.6. 



G. 2.3. 

G. 2. BB yields much 
water in closed tube. 
Swells up and becomes 
opaque yellow. In forceps 
swells up and falls to 
powder. Carefully heated 
fuses to gray-black slag. 

Opaque. 
G. 2.7. 

G. ± 5. BB fuses easily 
without decrepitation to 
yellow glass. 

G. 4.8. Nearly transpar- 
ent. Strong double re- 
fraction. Veined parallel 
to axis. BB gives SO. 
on coal and brown-rea 
coat. Closed tube, car- 
mine-color, fading to ori- 
ginal color on cooling. 
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NAME. 



Eliasitet 



Gacozenitel 



BeTidantite§ 



Voltzitet 



Pyromorphitet 
(Wheatley Mine) 



t Sphalerite or 
Zinc Blende 



Lepidocrocite:]: 
^"Zincitet 



LUSTRE. 



waxy to vit- 
reous 



silky 



vitreous 



greasy 



resinous to 
vitreous 



adamantine 



Falagonite;!^ 



t 



Limonite 



Basaltic Hom- 

blendet 
(Pai^aaite ?) 



mother-of- 
pearl 

sub-adaman- 
tine 

vitreous to 
greasy 

greasy to 
vitreous, 
also silky 

vitreous 



COLOR. 



dark reddish 
brown 

ochre- to 
lemon -yel- 
low (stains 
brown) 



olive-green 



yellow 
brown 



yellow 



STREAK. 



wax to pom- 
egranate- 
yellow 



straw -yel- 
low 



greenish 
yellow 



pale yellow 



brown to red- 
dish brown 



yellow 
brown to red 

orange yel- 
low 



yellow 
brown 



brown 



brown black 
to pitch- 
black 



pale yellow 



straw-yellow 
Isabella-yel- 
low, partly 
brownish 

brownish 
yellow 

orange yel- 
low 



yellow 

brown yel- 
low to ochre- 
yellow 

Isabella-yel- 
low to ochre- 
yellow 



HARD'SS 



3.5 



3.5 



3.5 



3.5 



3.5 



3.75 



3.75 
4 

4.5 



5.5 



5.5 



TENACITY. 



brittle 



brittle 



brittle to sect. 



brittle 



brittle 



brittle 



brittle 
brittle 

brittle 



brittle 



brittle 
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CRYSTAL SYSTEM. 



CLEAVAGE. 



amorphous 



crystalline 



hexagonal 
(rhombohedr'l) 



amorphous 



hexagonal 



isometrio 



dystalline 
hexagonal 

amorphous 

crystallme 



monoclinic 



fracture un- 
even to con- 
choidal 



fracture con- 
choidal 



eminent 
ii sometimes 

fracture con- 
choidal and 
splintery 



CHEMICAL FORMULA. 



I(highly per- 
fect) 



Contains U, Fe, Ca, Mg, 
Pb, Si, P, and 10.6 p. c. 
H,0. U,0. 61-68 p. c. 

(Fe,v',Al,v')(pvo;')-+ 
12(H,0) (contains F, 
Ca, and Si) 



Iron and Lead,phosphate 
and sulphate, containing 
Cu, As, and 8 to 12 p. c. 

Mixed Sulphide and Ox- 
ide of Zinc. Contains 
Fe Og 1 p. c, and tr. of 
resmous sub. 

Pb/'CP^O;')/" with 
PbCl,, CaCl,, CaF, 



Zn"S'' (contains often 
Fe an'd Cd, Cu, Sb, and 
Mn) 

H/Fe/'O/' (contains 
sometimes Mn, Si, Cu, 
andPb) 

Zn"(y' 

Mixed Silicates -of R" 
and(K)v'+H,0. R"= 
Mg, Cfa, Kg and Na , 
R/'=r Al, and Fe, 

((Fe,)V'0,T'(OH); 



(Mg3"Fe")(Si'^0,");' 
(contains Al, Ca, and F) 



REMARKS. 



Gr. zh 4. 5 . Analogous to 
Xanthosiderite. 

G.±3.4. BB closed 
tube yields water. Fusi- 
ble on edges to black slag. 
Colors outer flame bluish 
green. 



G.=t4.2. 



G.±3.7. BB very hard 
to fuse. BB like Sphal- 
erite. 

G. 6.5 to 7.1. In closed 
tube white sublimate. 
Fuses easily, and cooling 
takes polyhedral form. 

G. 4. Very hard to fuse. 
BB open tube, S(X. On 
coal, coating of Zn and 
sometimes of Cd. 

G. ± 4.2. Opaque. 
Scaly fibrous variety of 
Gbthite. 

G.±5.5. BB infusible. 



G. ± 2.5. 



G. di 3.7. Opaque. 



G.±3.1. 
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NAME. 


LUSTRE. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY 

• 


— - Cassiterite 

Ferruginous 
ftuartz 


adamantino, 
slightly me- 
taUic 

vitreous 


brown to 
black 

ochre-yellow 
to brown 


Isabella- 
yellow 

light ochre- 
yellow 


6.5 

7 


brittle 
brittle 



V. Of 



Chloropall 



-VGlauconiteJ 



Lmite§ 



EUitet 



Torbemitef 



Conarit6§ 



waxy 



common^ 
partly mo- 
ther-of-pearl 

common on 
0, mother- 
of-pearl 



common 



> 



partly mo- 
ther-of-pearl 



greenfinch- 
green 



olive-green 
blackish gr.- 
yellowish gr. 
grayish gr. 



blackish 
green 



verdigris- 
green 



emerald-gr. 

verdigris-gr. 

apple-green 

greenfinch- 
green to pis- 
tachio-gr. 



greenfinch- 
to sulphur- 
yellow 



like color 



dark gray 
green 



like color 



apple-green 



finch-green 



malle. to sect. 



1.5 



2.25 



2.25 



sectile 



brittle to sect. 



brittle 
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CRYSTAL SYSTEM. 



tetrag. 



hexagonal 



CLEAVAGE. 



I and ii (hard- 
ly distinct) 



CHEMICAL FORMUU. 



Sn'^O," (contains Si, 
Mn, and Ta) 



Si'^0 " (inclosing yellow 
red oxide of iron) 



or 



REMARKS. 



G.ite.S. Opaque. BB 
infnsible. Coal with soda 
metallic tin. 

G. 2.7. BB infusible. 
Borax dissolves slowly to 
clear glass -green when 
hot. Melts with soda with 
intumescence. 



Green Streak. 



amorphous 



amorphous 



amorphous 



crystalline 



tetrag. 



ciystallinc 



fracture on 
large surfaces 
conchoidal to 
uneven, on 
small surfaces 
splintery 

large surfaces 
uneven, small 
surfaces earthy 



perfect in one 
direction 



basal highly 
perfect 



perfect in one 
direction 



Mixed Limonite and 
Ferrous Silicate, with 
Water. 



Hydrous Silicate of K 
and Fe. Contains Al, 
Ca, Mg, Na, and 4.5 to 
6.4 p. c. H,0 

Ferrous Silicate, Calci- 
um Carbonate, Ferric 
Hydrate, Ferric Sul- 
phide, and Water 

*Cu;'(pvo;'v + 

3(H,0) (?) [D] 



*(U/'Cu")(P^O/0,'' + 
8(H,0) (?) 

(Ni"(Si'^03"r)2 + 
3(H,0) (contains Al, 

Fe, Co, P, As, S, and 

11 p. c. H,0) 



a. ±1.8. Closed tube 
yields water. BB infusi- 
ble, butv turns black, and 
becomes magnetic. Com- 
pletely decomposed by 
HCl with separation of 
pulverulent SiO^. 

G.dt2.3. Opaque. Slight- 
ly greasy feel. Feebly 
adhesive to tongue. 



G.=t:3. 
touch. 



Chalky to the 



a. ± 4.1. 



G. ± 3.5, 



G. it 2.5. In thin lamel- 
lae. Translucent. Fra- 
gile. 
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NAME. 



Eottisitet 
rGenthite) 



Joliaimite!]! 



Annabergite;]: 



idolitef 



TyroliteJ 



LUSTRE. 



resinous 
feeble to 
lustreless 



vitreous 



dialcophyllitel 



Cronstedtiteij: 



PnchsiteJ 
(Muscovite) 



of cleavage 
face some- 
what pearly 



pearly 



COLOR. 



apple-green 
to emerald- 
green 



emerald-gr. 
grass-green 
apple-green 



apple-green 



STREAK. 



apple-green 



light grass- 
green 



light apple- 
green 



deep grass- 
green to 
olive-green 



pearly 



brilliantly 
vitreous 



pearly 



verdigris- 
green 



emerald- to 
verdigris- 
green 



raven-black 



yellowish to 
dark olive- 
green 



gray green 
touncolored 



verdigris-gr, 
to sky-blue 



same 
color 



as 



HARD'SS 



2.25 



2.25 



2.25 



2.5 



2.5 



2.5 



blackish 
green 



brightgreen 



2.5 



2.5 



TENACITY. 



sectile 



sect, to brittle 



sect, to brittle 



sectile 



sectile 



brittle 



brittle 



brittle 
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CRYSTAL SYSTEM. 



monoclinic 



crystalline 
monoclinic) (?) 



monoclinic 



orthorhombic 



hexagonal 
(rhombohedr'l) 



Hexagonal 
(rhombohedr'l) 



orthorhombic 



CLEAVAGE. 



fracture con- 
choidal 



(eminent) 



(perf.) 



(highly per- 
fect) 



(highly per- 
fect) 



(eminent) 



CHEMICAL FORMULA. 



Hydrous Silicate of Ni 
and Mg with Fe and Ca 



Uranium and Copper 
Sulphate with water and 
tr. Fe 



*Ni3"(AsV0;')r + 
8(H,0) 



Hydrous Al and Mg 
Silicate with sometimes 
Grand Fe 



*Cu;'(As^O,"),^ + 
9(H.O) 



*(Cu,"0.")''(AsXO.^ 
+12(,H,0) 

Contains Si, Fe, Mg, Mn, 
aiidH,0 

Contains Si, Al^, K, Fe, 
Mg, and water, with 
smail quantities of Na, 
Ca, and tr. F 



REMARKS. 



G. 2.4. Sometimes so 
soft as to be polished by 
the nail. Closed tube 
blackens and gives water. 

G. 3.1 9 . Soluble in water. 
Taste bitter. At low heat 
in tube unchanged. BB 
gives SO, and water. Pre- 
cipitated from solution 
yellowish green by alka- 
lies. 

G. (?). BB fuses easily 
with arsenic odor, and 
yields metallic button, 
which, with borax, gives 
first blue cobalt glass, and 
later violet to reddish 
brown of Ni. 

G.±2.7. BB yields 
water. In plat, forceps 
whitens, and fuses with 
difficulty on edges. 

G. 3. In closed tube 
decrepitates and yields 
much water. Fuses on 
coal with arsenic odor. 
K.F. globules of copper. 

G. lb 2.5. In closed tube 
decrepitates and yields 
much water. Soluble in 
H,N03 and H^NO. 

G.±3.3. BB froths and 
fuses on edges. Gelati- 
nizes in concen. HCl. 

G. ±: 2.9. In closed tube 
gives water, which some- 
times shows F. 
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NAME. 



Clinoolasitet 



Liroconitel 



Euchroitel 



Chloropalf 



Dufrenitel 



LUSTRE. 



pearly 



vitreous to 
greasy 



Zaratitef 
(Emerald Nickel) 



Elia8ite§ 



Libethenitef 



Olivenitef 



^ Halaohite 



vitreous 

feebly lus- 
trous 

vitreous to 
greasy, on 
ii pearly 



COLOR. 



dark verdi- 
gris-green 
to dark sky- 
blue 



verdigris- 
green to 
sky-blue 



emerald-gr. 

greenish yel- 
low to pista 
cbio-green 

dark leek- 
green 



STREAK. 



bluish green 



same 
color 



as 



vitreous 



pitchy 



greasy to 
vitreous 



vitreous 



vitreous, 
pearly, and 
silky 



emerald- 
green 



black 



leek -green 
to blackish 
green 



leek-green 
olive-green 
pistachio- 
green 



emerald-gr. 



verdigris- 
green 

light finch- 
green 

siskin-green 



HARD'SS 



2.75 



2.75 



3 



3.25 



TENACITY. 



sect, to britde 



brittle to sect. 



brittle 



sect, to brittle 



very brittle 



paler green 



olive-green 



olive-green 



olive-green 



verdigris- 
green 



3.25 



3.5 



3.5 



3.5 



3.5 



brittle 



sect, to brittle 



brittle 



brittle 



brittle 
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CRYSTAL SnrSTEM. 



monodinic 



xnonoclinio 



orUiorliombic 



amorphous 



ortborhombic 



incrnsting 



amorpboos 



ortborbombio 



ordiorbombio 



monoclinio 



CLEAVAGE. 



(perfect) 



2 (perfect) 



fractore une- 
ven, Bomewbat 
concboidal 



(perfect) 
ii (less so) 



CHEMICAL FORMUU. 



*(CV'0")(AsVO."),''+ 
12(H,0) (?) witb tr. 

PandFe 



Contains As, Cu, AL P, 
0, and 24 p. c. H,0 



(H,'Cu;0(AsVO,V+ 
18(H,0) 

*((Fe )V'(SiO.).") + 
9(fa,(5) 

*((Fe.)/'O")(P^O/0/ 
+ 5(fi,0) [D 2] 



H„,Ni„C,0„ 



Contains Uj, Fe„ Ca, Mg, 
Pb, Si, P and H,0 



*(H;cn;o(P^o;'),^ 

[D] 



*(H,'Cu/0(AsVO"),^ 
[D](partof As replaced 

byP) 



*Cti;'(CV0,)'^ + H,0 



REMARKS. 



G. ±: 4.2. In closed tube 
gives water. BBfiises, col- 
oring flame bluish green. 
With soda on coal, button 
of copper. 

G. 2.8. In closed tube gives 
much water and turns 
green. BB cracks open, 
but does not decrepitate. 

G. d: 3.4. In closed tube 
gives water. (For other 
reactions see Olwemte,) 

G. db 1.8. 

G. ±: 3.3. In closed tube 
gives water. BB fuses 
easily to slag. 

G. 2.67. Stalactitic. 
Minute mammillary. In 
closed tube yields water 
and CO.. BB infusible. 
Borax 0. F. violet bead 
hot, and reddish brown 
cold. E.F. green, opaque. 

G. lb 4.5. 
Soluble in HCl. 

G. 3.7. In closed tube 
yields water and turns 
black. BB fuses, colors 
flame green, and B.F. with 
soda yields metall. copper. 

G. ±: 4.3. In closed tube 
gives water. BBftises,eol- 
oring flame bluish green, 
and on cooling fused mass 
is crystalline. With soda 
on coal, copper. Soluble 
in ammonia. 

G. iiz3.8. In closed tube 
blackens and yields water. 
BB fuses, coloring flame 
emerald-green. On coal, 
in R.F., reduced to copper. 
Effervesces with acids. 
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NAME. 



Brochantitel 



LUSTRE. 



vitreous 



Stilpnomelanel 



Alabandite^ 



^^tacamitel 



Dioptasef 



Pseudo- 
KalaoMtef 



JHomblendet 

(Pargaflite ?) 



-4- Spinel 



yitreous 



sub-metallic 



adamantine 
to vitreous 



COLOR. 



emerald-gr. 



grayisb 
black to 
blackisb 
gray 



iron-black 



STREAK. 



verdigris- 
green 



olive-green 
to gray 



dirty green 
to gray 



HARD'SS 



3.5 



3.5 



TENACITY. 



brittle 



brittle to sect 



3.75 



vitreous 



emerald- to 
leek-green 



emerald- 
green 



greasy to 
vitreous 



vitreous, in 
part pearly 

vitreous to 
greasy 



blackish gr. 
emerald-gr. 
verdigris-gr. 



blackisb gr. 
to velvet- 
black 



light verdi- 
gris-green 



verdigris^ 
green to 
sky-blue 



3.75 



4.75 



brittle 



brittle 



brittle 



black 
green 



to 



verdigris- 
green 



mountain- 
green 

grayish 
green 



5 



5.5 



7.5 



brittle 



brittle 



brittle 
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CRYSTAL SYSTEM. 



orthorlipmbic 



crystaUine 



isometric 



orthorhombic 



hexagonal 
(rhombohedr'l) 



xnonoclinic 



monoclinio 



isometric 



CLEAVAGE. 



u (veiy per- 
fect) 



in one direc- 
tion 



(perfect) 



ii (perfect) 



R (perfect) 



I (distinct) 



CHEMICAL. FORMULA. 



3(H,0) 



Contains Si, Al, Fe , Fe, 
Mg, Ca, K, 0, and H 



Mn"S" 



*(Cu;'ci,0'''(OH); + 

3(H.O) LD 1] 



*(H;Cu")(Si'vO,V 



*(X"(pvo,x + 

3(H;0) [D] 



Aluminum, Magnesium, 
Calcium, Iron, Ampfii- 
bole. Contains also Mn, 
Na, K, and H,0 

Mg^'Al/'O;' 



REMARKS. 



Gr. ± 3.8. In matrass 
yields water and turns 
blackish brown. Mixed 
with coal powder gives 
SO,. Melts on coal in R.F., 
yielding button of copper, 

G. =h 3.2. Yields much 
water. Fuses easily to 
blaxik metallic globule. 
Beaction for iron. 

G. ±: 4. Opaque. BB 
fuses with difficulty. Un- 
changed in closed tube. 
With fluxes, reaction for 
Mn. Soluble in HNO, 
with evolution of H^S. 

G. 4.1. In closed tube 
gives off water. BB azure- 
blue flame. Soda on coal 
metallic Cu. 

G. rb 3.2. In closed tube 
blackens and yields water. 
BB blackens without fu- 
sing, and colors flame em- 
erald-green. Gelatinizes 
with Ha 

G. ±: 4.2. In closed tube 
yields water and turns 
black. BB fuses, colors 
flame green, and with soda 
on coal gives metallic cop- 
per. Very little soluble 
m ammonia* 



G. ±: 3.1. 



G. rb 4.2. Opaque* 
BB infusible. 
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VI. Of 



NAME. 



Tyrolite§ 



Vivianitef 



Liroconite;!: 



Linaritet 



4- Aznritef 



ChrysocoUa 



Dioptasef 



LUSTRE. 



pearly 



i) metallio 
pearly, 
other faces 
vitreous 



COLOR. 



sky-blue to 
verdigris- 
green 



vitreous to 
greasy 



vitreous 



vitreous or 
adamant 

• 

feebly glint- 
ing to lus- 
treless 

vitreous 



indigo-blue 
to blackish 
green 



STREAK. 



like color 



HARD'SS 



2.5 



light indi- 
go-blue 



sky-blue to 

verdigris- 

green 



deep azure- 
blue 



like color 



2.5 



2.75 



pale blue 



azure-blue 

black'hblue 

smalt-blue 

sky-blue 

emerald- 
green 



smalt-blue 



smalt-blue 

sky-blue to 
verdigris- 
green 



2.75 



3.75 



4.5 



4.75 



TENACITY. 



sectile 



sectile 



brittle to sect 



brittle 



brittle 



brittle 



brittle 
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Blue Streak. 



CRYSTAL SYSTEM. CLEAVAGE. 



orthorhombio 
generally crys- 
talline 



monodinio 



monoclinio 



monodinic 



monoclinic 



amorphous 

hexagonal 
(rhombohedr'l) 



(perfect) 



n (highly per- 
fect) 



i-i (very per- 
fect) 
(less so) 



2-i (rather 
perfect) 

fracture con- 
choidal to un- 
even 

R (perfect) 



CHEMICAL FORMULA. 



*Cu/(AsVO,V + 
9(H,0) 



*Fe,"(pvo;o,'" + 

8(H,0) 



*(Cu„"((Ag/'o/ov 

.(pvo;')V+36(H,0) 
Part of P replaced by 

As 



*(Pb"Cu")(SV'0,X+ 
H,0 



tv 



*(H,'Cu.")(c^o;'),' 



Contains Si, Cu, Fe,, 0, 
and H,0 

*(H/Cu")(Si'vO/0," 



REMARKS. 



O. 3. In closed tube de- 
crepitates and yields much 
water. Fuses on coal with 
As. odor. B. F. with soda 
button of copper. 

G. ± 2.5. In closed tube 
yields neutral water, whi- 
tens and exfoliates. BB 
fuses,coloring flame bluish 
green to gray, black me- 
tallic globule. 

G. 2.8. In closed tube 
yields much water and 
turns green. BB cracks 
open but does not decrep- 
itate. 

G. ± 5.4. In closed tube 
yields water and loses 
color. BB fuses easily to 
a pearl, and in B.F. yields 
metallic button, which 
coats coal with PbO. On 
fusing this with boric acid 
Cu is obtained. With soda 
hepar reaction. Decom- 
posed by HNOj, leaving 
white PbSO^. 

G.±3.7. 

BB (see Malachite). 

G. =t 2.1. (See before.) 
Decomposed by acids 
without gelatinizing. 

G. ± 3.2. (See before.) 
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NAME. 


LUSTRE. 


COLOR. 


STREAK. 


HARD'SS 


TENACITY. 


Lapis Lazulif 


greasy to 
vitreous 

r 


• 

• 

^zur^-blne 


smalt-blue 


5.5 


brittle 



OF BLUE STREAK. 
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CRYSTAL SYSTEM. 


CLEAVAGE. 


CHEMICAL FORMULA. 


REMARKS. 


isometric 




» 

Contains Si, Al , Fe,, Ca, 
Na, S, 0, and H,0 


G. =i: 2.3. In dosed tube 
gives off water, and that 
from Chili glows with bee- 
tle-green light, but color 
remains blue. Fuses with 




^ 


intumescence to white 
glass decomposed by HCl 
with separation of gelatin- 
ous SiO, and evolution of 



MINERALS OF JSTOISr- 



AND OP WHITE 



I. Very 



NAME. 



Petrolenmf 



Kacritet 

(Kaolinite?) 

Scheereritel 



-A Talc 



T^ Kaolin ^ 

(Porcelain earth) 



Alnminitef 



Smectitet 

(Malthazit) 
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LUSTRL 



On pearly 

adamantine 
to resinous 



pearly to 
greasy 



none 



dull earthy 



waxy 



COLOR. 



black 
brown 
yellow 
white 

white 
yellow 

white 



white light 
green 



white 



white 



white light 
yellow 



HARD'SS 



<1 



TENACITY. 



sectile 

brittle 
sectile 



very sectile to 
malleable 



sectile 



sectile 



secttomalle. 



CRYSTAL SYSTEM. 



orthorhombio 



monoclinic 



orthorhombio 



amorphous 



crypto -crys- 
talline 



amorphous 



METALLIC LUSTRE 



OR GEAY STREAK. 



Soft. 



CLEAVAGE. 



(perfect) 



(perfect) 



fracture in 
large masses, 
even; in small, 
earthy , 



fracture 
earthy 



fractnre con- 
choidal to un- 
even 



CHEMICAL FORMULA. 



A mixture of the higher 
members of the Paraffine se- 
ries C„H,„^., 

*(H;(Ai,)v')(Si'^o;o;^+^ 

Polymeres of Methane (CHJ 
and Ethane (0,H J 



*(H/Mg,'0(Si'^O/05" 



*(H;(Agv')(8i"'O/0,'^+ 



*(Al,)v'(SV'O;0'"+9(H,O) 



*(H/(Al,)V0(Si'^O,")."+ 
9(H,0.) AI3 replaced by Fe„ 

Mg, and Ca 



REMARKS. 



G. 0.6 to 0.75. 
mable. 



Liquid. Inflam- 



Gr. zh 2.5. Unctuous feel. BB in- 
^sible. With cobalt solution blue. 

G.zhl.l. 

G.±2.7. In closed tube, when in- 
tensely heated, most varieties yield 
water. BB fusible on very thin 
edges to white enamel. With cobalt 
solution a pale red color. Not de- 
composed by a^ids. 

G. iiz2.5. Opaque. Chalky feeL 
Becomes plastic in water. BB in- 
fusible. 

G. ±2.6. In closed tube yields 
much water, which at high tempera- 
ture becomes acid. With cobalt 
solution fine blue color. With soda 
hepar reax^tion. Soluble in acids. 

G. do 2. BB Malthazit is inftisible, 
but Smectite and Beigate fuller's- 
earth, owing to impurities, fuse easily. 
Decomposed by HCl. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 



-f-NatronJ 
Pelsobaiiyite§ 



P3rroph7llite| 



LUSTRE. 



vitreous 



pearly 



"HSIteatite 



^^erargyritef 



-\- CalomelJ 



AlTunocalcitef 



CoUyritet 



Sasiolitet 



Hontmorillon- 
ite§ 

(Stolpenite) 



pearly 



dull, more 
apparent iu 
streak 



resinous to 
adamantine 



COLOR. 



white 



wlite 



white 

apple-green 

yeUowish 

white 

gray 

yellow 



gray ^ 
gray green 
brown 
streak shi- 
ning 



HARD'SS 



1.25 



1.5 



1.6 



1.5 



/ 1.5 



adamantine 



yitreous 



dull to 
earthy 



pearly 



feebly waxy 



white 

gray 

brown 



milk-white 



white 



white 
pale yellow 

white 
light yellow 



1.5 



1.6 



1.5 



1.6 



TENACITY. 



sectile 



sectile 



1.75 



sectile 



sectile 



malleable 



sectile 



brittle to sect. 



sectile 



sectile 



sectile 



CRYSTAL SYSTEM, 



monoclinic 
orthorhombic 



orthorhombio 



crypto-crystal- 
line 



isometric 



tetrag. 



amorphous 



amorphous 



tridinio 
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r 



CLEAVAGE. 



(perfect) 



(eminent) 

fracture in 
large masses 
conchoidal, in 
small masses 
splintery 



none 



I (perfect) 

fracture un- 
even 

fracture in 
large masses, 
conchoidal; in 
small, earthy 

basal very per- 
fect 



fracture con- 
choidal 



CHEMICAL FORMULA. 



*Na^'(C'V0,y' + 10(H,O) 
((AL)/'0,T'(SV'0,T' + 

io(d,0) 



*(H;(Ai,)v')(sr^o,");' 



*(H,'Mg,'0(Si'^o;')5" 



Ag'CT 



*(H&y'a; 

An impure opal SiO, mixed 
with clay or infusorial earth 
with a little lime and alumina 

*((AL),v'O;0'^(Si'^O;0"'+ 
9(H,6) 



REMARKS. 



*H/B'"0,' 



*(Al.)^'(Si'^0;X+15(H,0) 
(with Fe , Mg, Ca, Na, and 
K) 



Q-. 1.4. Soluble in water. Only 
occurs in powder, 

G. 2.3. BB (see Aluminite), 

G.=t:2.8. Yields water. BB whitens 
and fuses with difficulty on edges.. 
Badial varieties exfoliate and swell 
up very much, With cobalt solu- 
tion blue. 

G. ± 2.7. Very unctuous to touch. 
BB infusible. (See Talc.) 

G. db 5.4. Fuses without decrepi- 
tation, BB on coal button of me- 
tallic silver. Added to bead of micro- 
cosmic salt, previously saturated with 
CuO, gives an intensely blue flame, 
A fragment placed on zinc and moist- 
ened with water swells up, turns' 
black, and is reduced to metallic Ag, 
whose lustre appears on pressing with 
a knife. Soluble in ammonia. 

G. 6.5. Volatilizable, giving white 
sublimate. Blackens with alkalies. 



G.=t2. BB yields water. Infti- 
sible. 

G.±2.1. BB infusible. With 
cobalt solution blue. Gelatinizes 
with HNO,. 

G.±1.5. In closed tube gives 
water. Fuses on wire to clear bead, 
and tinges flame yellowish green. - 

G. (?). Soft and unctuous. Softens 
in water. BB infusible except Stol- 
penite, which yields a yellow enamel. 
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MINERALS OF NON-ltETALLIO LUSTRE 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS 


TENACITY. 


CRYSTAL SYSTEM. 


Sal Ammoniacf 


greasy to 
vitreous 


white 
yellow 


1.75 


sectile 


isometric 


Soda ITitret 


vitreous 


white 


1.75 


sect to brittle 

• 


hexagonal 


.'^dfirabilitet 

(Glauber's Salt) 


vitreous 


white 


1.75 


sectile 


monoclinio 


Copalitel 


resinous 


yeUow 
brown 


1.76 


brittle 


amorphous 


JfEalinitef 


vitreous 


white 


1.75 


brittle to 
sectile 


isometric 


mtre 


vitreous 


• 

white 


2 


sectile 


orthorhombio 


-4- Gypsum 


vitreous 
ii pearly 
silky 


white 

gray 

yellow 

red 

brown 


2 


sect to brittle 


monoclinio 


Pissophanitel 


vitreous 


green 
brown 


2 


brittle 


amorphous 


-- -^ Melanteritef . 

(Copperas) 


vitreous 


green, efflo- 
res. to white 


2 


brittle 


monoclinio 


^-f^Alunogeii:}: 
(Keramohsdite) 


silky 


white, part- 
ly yellowish 


2 


sectile 


monoclinio 


Halotrichitel 


silky fibrous 


yellowish 
white 


2 


sectile 


crystalline 



AND OF WHITE OR GRAY STREAK. 
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CLEAVAGE. 



octahedral 



R (perfect) 



ii (perfect) 



fracture con- 
choidal 



1 observable 



I and ii (ob- 
servable) 



fi (perfect) 
I (observable) 



fractare con- 
ehoidal 

O(observable) 



CHEMICAL FORMULA. 



(NHJ'Cr 



Na'(NV0,"y 



Na,'(S^'0/')"+ 9(H,0) 



Oxygenated Hydrocarbon 



(K,'Al,v')(S^'O;04+24H,O 



W(WOiJ 



yff\ ffwf 



*(H;Ca")(S^'0,") 



Hydrous Sulphate of Al, and 
Fe. 



*(Fe,)V'(SV'0e")'"+'7(H,0) 



*(AL)V'(SV'O;0," + 
18(H,0) 



♦(Fe'^AL'^OCS'^'O/')/' + 
22(H,0) 



REMARKS. 



G. 1.5. Sublimes in tube. Heated 
with Ca(OH)j gives off ammonia. 
Dissolves readuy in water, and solu- 
tion precipitates HgCl when added 
to AgNOj in solution. 

G.it2.1. Deflagrates on coal. Colors 
flame Na yellow. Soluble in water. 

G. 1.5. Cooling taste, then saline 
and bitter. Fuses. Yields much 
water. Dissolves easily, and solution 
precipitates BaCl, solution. Colors 
flame yellow. 

G. 1.01. Volatilizes by gentle heat. 
Bums with yellow flame and much 
smoke. Emits resinous odor when 
broken. 

G. 1.75. Soluble in water. Alum 
taste. BB fuses in its water of 
crystallization and froths. With 
Co. solution, intense blue ; and with 
soda, hepar reaction. 

G. 1.9. Taste saline and cooling. 
Deflsigrates vividly on burning coals, 
and detonates with combustibles. 
Colors flame violet. 

G. 2.3. Very little soluble in water. 
Yields water and becomes opaque. 



G. 1.9. Probably a mixture. 

G. 1.8. Yields water, and becomes 
brown and finally black and piagnetio. 
With fluxes reacts for Fe. 

G. ± 1.7. Yields water and SO, in 
closed tube. Blue with Co solution. 

G. (?). Taste inky, astringent. 
Fuses in its own aq. of crystafiiza- 
tion. Gives off water and SO,, and 
leaves brown residue. With soda, 
hepatic mass. 
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MINERALS OF KON-ME!fALLIO LUSTRE 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS 


TENACITY. 


CRYSTAL SYSTEM. 


^^ Brucitet 


pearly 


white 


2 


sectile 

• 


* 

hexagonal 
(rhombohedr'l) 


+-SepioUtet 

(Meerschaum) 


dull, bright- 
ens in streak 


white, part- 
ly yellowish 


2.25 


sectile 

• 


amorphous 


y. Borarf 

(Tinkal) 


resinous to 
vitreous 


white, in 
part gray 


2.25 


brittle to sect. 


monodinio 


Tschenoigitet 
(NH, Alum) 


yitreous 


white 


2.25 


brittle 


isometrio 


«|i|.Oo8larite}: 


vitreous 

• 


white 
gray 

white 


2.25 


brittle 


orthorhombio 


«4|^Ep8omite| 


vitreous 


pale yellow 
pale red 


2.25 


brittle 


orthorhombio 


Annabergite]: 


dull 
vitreous 


• 
apple-green 


2.25 


sect, to brittle 


crystalline 


Pharmaoolitel 


pearly 
silky 


white 


2.25 


sectile 


monoclinic 


Cerolitet 


waxy 


white 
pale yellow 


2.25 


brittle 


1 
amorphous 


Senarmontitel 


adamantine 
resinous 


white 
gray 


2.25 


brittle to sect. 


isometno 



AND OF WETTE OB GRAY STREAK 
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CLEAVAGE. 



O (perfect) 



firacture in 
large masses, 
concboidal; in 
small, earthy 



ii (observable) 



CHEMICAL FORMULA. 



*Mg"(OH); 



*(H;Mg;o(Si'^o;o."+H.o 



REMARKS. 



ii (observable) 



iJ 



il (perfect) 



m 



fractare 
large masses, 
concboidal; in 
smallfSplintery 



•••«••••• 



*(H,'Na,')(B'"O;0; + 
9(H,0) 



*((NH,)/Al/0(S^'O/0;'+ 
24(H,0) 



Zn"(SV'0 J' + 7(H,0) 



*Mg"(SV'0 J' + 7(H,0) 



*Ni;'(A8^ 0;o;" + 8(H,0) 



Ca,"(As,vO/0"'+ 6(H,0) 

*(H/Mg,")(Si'^0;').'^+ 
H,0 



*sb;"o;' 



G. 2.3. Yields water, becoming 
opaque. BB inftisible, but vividly 
incandescent. With Co solution, 
violet red. Soluble in aeids. 

G. 0.988 — 1.279. Can be cut by 
the nail. Unctuous to the touch, 
adhering to the tongue. BB yields 
water and then burnt odor. Violet 
red with Co solution. 

G. 1.7. BB puffs up and foses to 
a clear bead called borax glass. Fused 
with fluor-spar and (KH)S04 colors 
flame green. 

G. 1.5. Alum taste. Yields watei 
and sublimes, leaving coat of itself 
on tube. 

G. 2. Taste astringent, metallic, 
and nauseous. Yields water. On 
coal with soda, a coat of ZnO, and 
hepar reaction. 

G. 1.7. Taste bitter and saline. 



G. (?). BB (see page 47). 



G. 2.6. BB. 

G. 2.3. Does not adhere to the 
tongue. BB blackens but does not 
^se. 

G. 5.2. BB in closed tube fuses 
and partially sublimes. On coal gives 
white coating, which, in B.F., colors 
outer flame green-blue. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 



Halloysitel 

^Chalcaiitliite 

(Blue Stone) 
(Blue Vitriol) 



Haidingeritel 



Fuchsitel 
(Muscovite) 



LUSTRE. 



feebly waxy, 
more appar- 
ent in str'k 



vitreous 



vitreous 



4-Biotitet 



-T^Ripidolite. 

(Chlorite) 



"p^ Halite 



Kdttigitet 



pearly 



pearly on 



COLOR. 



white 
pale blue 
pale green 
pale yellow 

blue 



white 



emerald- 
green 



black 
brown 



HARD'SS 



2.25 



2.25 



2.25 



2.5 



TENACITY. 



sect, to brittle 



brittle to sect. 



sectile 



sectile 



pearly on 



vitreous to 
resinous 



pearly 
silky 



green to 
blue 



white 
gray 

blue(seld.) 
red (seld.) 



white 
pale red 



2.5 



2.5 



2.5 



2.5 



brittle to sect. 



CRYSTAL SYSTEM. 



amorphous 



tridinic 



orthorhombic 



crystalline 



hexagonal 



seotQe 



brittle to sect 



sect to brittle 



monodimo 



isometric 



monoblinio 



AIW OF WHITE OR GRAY STREAK, 
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CLEAVAGL 



fracture con- 
choidal 



t1 (perfect) 



in one direc- 
tion perfect 



©(highly em- 
inent) 



O (perfect) 



cubic perfect 



a(petfecQ 



CHEMICAL FOftMULA. 



*((AL)V'(y^)'v(Si'vo X + 
3(H,0) 



*Cu"(S^'0;')" + 5(H,0) 



*(H/Ca,'0(AsVO;0,'"+ 
3(H,0) 



Contains Si, Al„ K, Fe, Mg, 
and water, with small quan- 
tities of Na, Ca, and tr. F. 
Sometimes 4 p. o. Cr,0, 

(R"(R,)^')(Si"'0,'')/^. R"= 
Fe",Mg",Ca",NCK'H' 
F,'. B,^'=Al,^',Fe/',Ttfn,^' 



+4(Hm K"=:Fe", mV', 
andH/. R,^' = AL^',Cr,v', 
and Fe/' 



Na'W (with traces Mg, Ca, 
and S) 



*zn;'(Asvo;');" + 8(h,o) 

(Zn partly replaoed by Co 
and Ni) 



REMARKS. 



Q-. dt 2. BB yields water. Infusi- 
ble. Fine blue with Co solution. 

0. 2.2. Soluble in water. Moistened 
and rubbed on knife-blade coats it with 
copper. BB yields water and SO, 
With soda on coal, metallic Cu« 



G. 2.8. BB in closed tube yields 
water and becomes opaque. BB 
O.F. fuses with intumescence to 
white enamel, and colors flame light 
blue (As). BeadUy soluble in acids. 

G. 2.9. BB yields water and fuses 
on thin edges to white or yellow 
glass* Not decomposed by acids. 

G.2.9. Yieldsalittlewater. Whitens 
and fuses on thin edges. With 
fluxes, reaction for iron. 



G.db2.7. BB yields water. In 
platinum foreeps fuses on edges to 
gray-black glass. In H^O^ wholly 
decomposed. 



G. =k: 2.1. Soluble in cold and hot 
water. Solution precipitates AgNO,. 
BB fuses often with decrepitation, 
and cdk>r8 flame deep yellow. 



G. 3.1. In closed tube gives much 
water, and at higher temp, cryst. subl. 
of Aa^Og. On ooal, in B.F., copious 
As ftunes, and coats coal with ZnO. 
With borax, cobalt blue glass. 



§ 
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MINERALS OF NON-METALUC LUSTRE 



NAME. 



Snccinitef 

(Amber) 



Bieberite| 



Affalmatolitet 
(Var. Finite) 



LUSTRL 



^UusooTite. 



Valentinitet 



Hydroziiicitel 



Seweylitef 

(Gymnite) 



^ Lepidolitef 



Fhlogopitef 



waxy 



silky to vit- 
reous 



dull to shi- 
ning in 
specks 



COLOR. 



pearly on 



adamantHie 
pearly on 



duU 



resinous 



pearly, 
partly sub- 
metallic 



pearly 



yellow 
brown 
red 
white 

flesh- to 
rose-red 



gray 
yellow 
red 
green 

gray 
white 

lightyellow 
light brown 

white 
gray 

lightyellow 
light brown 



HARD'SS 



2.5 



2.5 



white 



yellow 



gray 
red 

brown 

black 

dark brown 
dark green 
dark gray 



2.5 



2.5 



2.5 



2.5 



2.5 



2.5 



TENACITY. 



brittle 



CRYSTAL SYSTEM. 



amorphous 



sect to brittle 



sectile 



seotile 



2.75 



sectile 



sect to brittle 



monoclinio 



amorphous 



orthorhombio 



orthorhombic 



amorphous 



britde 



sectile 



sect to brittle 



amorphous 



orthorhombio 



orthorhombio 



AND OF WHITE OR GRAY STREAK. 
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CLEAVAGE. 



CHEMICAL FORMULA. 



fracture splin- 
tery 



O (perfect) 



O (perfect) 



fi-acture con- 
clioidal 



fracture con- 
clioidal 



O (HigUy em- 
inent) 



(Highly em- 
inent) 



C 79.25 p. c, H 10.41 p. c, 
10.34 p. c. 



*Co"(SV'o;7' 



REMARKS. 



Al, and Fe, Silicate, with Fe, 
Mg, Ca, Na, K, 0, and H,0 



*(K/((AiAV'o;o)(Si'^o;o/' 

Contains Fe, Mg, and water, 
with small quantities of Na, 
Ca, and tr. F 



Sb/"0;' 



Mixture of Zn"(C^O;0" + 
2(Zn"(0H)/) 



(H'Mg;o(Si'^o;v+ 

3(H,0) 

*(K"((R,)^'O'0)(Si'^O;0/'. 
R"=Mg',Na/,Li,',ancrE:/; 

(E,)^'=(AL)^'and(Fey' 

tr. of 01 and F < 

Al,, Mg, and K Silicate, with 
Fe„ Na, H,0, with to 4.2 
p. c. F 



G. ibl. Fuses at 225° Cent. With 
H SO^ brown solution. Electric by 
friction. 

G. 1.9. Soluble in water. Yields 
water and SO, in closed tube. Blue 
borax glass. 

G. 2.8. Somewhat unctuous to the 
touch. BB yields water, which is 
often alkaline. Some varieties frise 
easily, others with difficulty. 

G. 3. In closed tube gives water, 
BB whitens and fuses on thin edges 
to gray or yellow glass. 

G. 5.5. Can be sublimed. In closed 
tube Aises and partially sublimes. 
On charcoal fuses easily and gives 
white coat, which imparts to E.F. 
green blue color. 

G. db 3.6. In closed tube yields 
water. BB yields CO^, is yellow 
while hot. Coats coal near assay, 
which, with soda, yields Zn vapors. 
Moistened with Co solution turns 
green. 

G. 2.2. Closed tube gives much 
water. BB fuses on edges and be- 
comes opaque. Decomposed by HO. 

G. ±1 2.9. Yields water. Fuses 
with intumescence and colors flame 
lithium-red. 

G. 2 ± 8. Yields water which often 
tests for F. BB whitens and fuses 
on edges. Decomposed by H^SO^. 



68 



MKEEALS OF NON-METALLIC LUSTRE 



NAME. 



Carnallitel 
«-^acUiydrite| 



HrOlaiLberite]: 



Kellitel 



Ihotgviiite:^ 



Kradipite;]: 



(One variety) 



Caledonitel 



Dillnite§ 



Pimelite^ 



LUSTRE. 



vitreous 

greasy 

waxy 



vitreous to 
resinous 



greasy 



adamantine 
to resinous 



adamantine, 
pearly on 
cleavage 
planes 



dull 



resmous 



none 



waxy 



COLOR; 



red 



yellow 



white 

yellow 

red 



yellow 
brown 
white 



gray white 
pale yellow 
pale green 



yellow 
white to 
pale yellow 

verdigris- 
green to 
sky-blue 

verdigris- 
green 
mountain- 
green 

white 



apple-green 



HARD'SS 



2.75 



2.75 



2.75 



2.75 



2.75 



2.75 



2.76 



2.75 



2.75 



TENACITY. 



seodle 



brittle 



iMittle 



brittle 



brittle 



brittle 



brittle 



seotile 



brittle 



CRYSTAL SYSTEM. 



crystalline 



monoclinic 



tetragonal 



tetragonal 



orthorhombic 



amorphous 



orthorhombic 



amorphous 



amorphous 



AND OF WETTE OB GRAY STREAK. 
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CLEAVAGE. 



in two direc- 
tions 



O (perfect) 



1 (indistinct) 



I and ii (per- 
fect) 



I (perfect) 



fracture con- 
choidal 



i! 



fracture eartihy 



firactnre oon- 
choidal 



CHEMICAL FORMUU. 



Mixture of 2(MgCy+KCl, 
containing 12(H,0) 

Mixture of 2(MgCl^ + CaCl,, 
containing 12(H,Q) 



*(N<,Ca'7'(SV'0;')" (with 
tr. Fe and CI) 



A1,^'M, + 18(H,0) 



co,,Pk,ci,. r(yvo,T 



REMARKS. 



Pb„o„a. *PV'=o;' 
Pb^v=Pb^v=ci;(?) 



Contains Si, Cu, Fe., 0, and 
H,0 



Principally Pb"(S^'0/')". 
Mixed witb Pb'YC^,")" 
and Cu"(C'^0;')" 

Hydro-aluminic Silicate 



Hydro-nickel Silicate, con- 
taining Fe,, Aly, Mg, and Ca 



BB fuses easily. Soluble in water. 

BB Aises easily, very soluble, and 
deliquescent on exposure to air, 

G. di 2.7. Partially soluble in water. 
BB decrepitates, turns white, and 
fuses, coloring flame yellow. With 
soda gives hepar reaction. 

G. dz 1.5. Whitens in candle-flame 
but does not take fire. Yields water. 
Decpmposed by boiling water. Sol- 
uble in HNO,. 

G. di 6.2. Melts eaaly to yellow 
globule, which, on coohng, becomes 
white and crystalline. On coal, in 
B.F., metallic lead and white coat 
of Pb"Cl '. Bead of microcosmic 
salt with Cu gives reaction for CI. 

G. d: 7.1. In closed tube decrepi- 
tates and becomes more yellow. Fuses 
easily to lead button, and with micro- 
cosmic bead and Cu shows CI. 

G.d:2.2. BB infdsible. Inclosed 
tube blackens and yields water. With 
fluxes, reaction for copper. 

G. ±6.3. In HCl partly soluble 
with effervescence. With soda, in 
B.F., button of lead. 

G. dz 2.7. Yields water. BB in- 
fusible. Gelatinizes with HNO,. 

G. d=2.3. Unctuous to touch. BB 
infusible. Yields water, and with 
fluxes reacts for Ni. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 


LUSTRE. 


COLOR. 


HARO'SS 


TENACITY. 


CRYSTAL SYSTEM. 


Arsenolitel 


adamantine 


white 


2.75 


sectile 


isometric 



Wulfenitef 



Stolzitel 



+ 



Calcite 



Vanadinitel 



+ 



Anliydrite 



adamantine 

vitreous 

resinous 



resmous 



vitreous 



resmous 



vitreous 
ii pearly 



yellow 

white(seld.) 

brown(8eld.) 



gray 
brown 



in all colors, 

generally 

white 



yellow 
brown 



white 
pale red 
pale blue 
gray 



IL 



brittle to sect. 



sectile 



brittle 



brittle 



brittle 



tetragonal 



tetragonal 



hexagonal 
(rhombohedrU) 



hexagonal 



orthorhombio 



AND OF WHITE OR GRAY STREAK. 
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CLEAVAGE. 


CHEMICAL FORMUU. 


REMARKS. 




*A8;"o;' 


G. lb 3.7. Sublimes in tube, con- 
densing on walls in minute octahe- 
drons. Volatilizei? on coal, giving 
As odor and white fumes. 



Soft. 



O (distinct) 



O (imperfect) 



R (highly per- 
fect) 



iK (perfect) 
ii (noticeable) 



*Pb"(MoV'0;'y' 



*Pb"(WV'O;0 



Ca"(CrO,")" 



Pb/'(VV0/'),'" with some 
PV'Cl,' 



*Ca"(SV'0/')" with more or 
less tr. Si, C, Fe,, and H,0 



G. =1= 6.5. Closed tube decrepitates 
and fuses. With borax colorless glass, 
which, in R.F., becomes dirty green. 
With soda on coal, metallic lead. 

G. =i: 8. BB decrepitates and fuses 
to a crystalline, lustrous, and metallic 
pearl. With microcosmic salt in 
O.F. colorless glass, which, iu R.F., 
becomes blue on cooling. Decom- 
posed by HNO„ leaving yellow resi- 
due of H,WO,. 

G.±2.6. BBinftwible. Strongly 
luminous. Soluble in acids with 
eflfervescence. 

G. ±6.9. In closed tube decrepi- 
tates and yields faint white sublimate. 
Fuses on coal to black mass, which, 
in K.F., gives metallic bead. After 
oxidizing fill the lead the black resi- 
due gives, with microcosmic salt in 
O.F., green bead, which becomes 
yellow in O.F. 

G. 2.9. Fuses, coloring flame reddish 
yellow, and yielding bead which re- 
acts alkaline. Soluble in HCl. 
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MINERALS OF NON-METALUO LUSTRE 



NAME. 



-4- Celestite 
' (Cblestin) 



^ 



Barite 



'-4' Anglesite 



-j- PolyhaliteJ 



4- Cryolitef 



Allophanef 



Wavellitet 



Peganitej: 



LUSTRE. 



yitreous 
somewhat 
pearly 



vitreous 
somewhat 
pearly 



adamantine 



yitreous 
resinous 
silky 



yitreous 



yitreous 



yitreous 
silky 



yitreous 
resinous 



COLOR. 


HARD'SS 


white 
blue 


3 

« 


all colors. 




principally 
red and yd- 
low 


3 


white 


3 


red 

gray (seld.) 


3 


white 


3 


white 

blue 

yellow 


3.25 


green 
brown 


■ 


in all colors, 
principally 
yellow 


3.26 


green 

gray 

white 


3.6 



TENACITY. 



brittle 



brittle 



yery brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



•^tt^mmmtrnm 



CRYSTAL SYSTEM. 



orthorhombic 



orthorhombic 



orthorhombic 



orthorhombic 
(usually com- 
pact fibrous) 



orthorhombir? 



amorphous 



orthorhombic 



orthorhombio 



AND OF WHITE OB GRAY STREAK. 



73 



CLEAVAGE. 



CHEMICAL FORMULA. 



(perfect) 

1 (observable) 



(perfect) 

1 (observable) 



(perfect) 

1 (observable) 



♦Sr"(S^'0;'y' 



O (perfect) 



fiacture con- 
choidal 



ij[ (distinct) 



*Ba"(S^'0/'y' 



*Pb"(S^'0;')" 



*(Ca"Mg"K;)(S^'O/0," + 
2(H/)), containing Na, NaCl, 
and Fe. 



Al,, Na^, F,2, corresponding to 
mixture (A1,)^'F;+ (NaF), 



*(Al/'0")'\Si'WO'^ + 
6(H.O) 



*((Ai,).v'o;o(P^o;v'+ 

12(H,0) 



*((AL),v'(yox(pvo;v + 

6(H,0) 



REMARKS. 



G. 3.9. Decrepitates and ftises to 
white pearl, coloring flame red, and 
giving off SO,. Residue alkaline. 
With soda, hepar reactiou on sil- 
ver. • 

G. 4.3 — 4.7. Decrepitates and foses, 
coloring flame yellowish green, and 
giving off SO,. With soda, hepar 
reaction on silver. 

G. db 6.2. Decrepitates. Fuses in 
candle-flame. On coal, in O.F., dean 
bead, which becomes milk-white on 
cooling. With soda, hepar reac- 
tion. • 

G. 2.7. Yields water. BB fuses 
and colors flame jellow. On coal 
fuses to reddish bead, which, in B.F., 
becomes white. Partially soluble in 
water, leaving CaSO^, which dissolves 
in large exoesa of water. 

G. =t:3. Melts in candle -flame. 
Heated in open tube so that flame 
enters tube, gives off HOF and etches 
glass. Colors flame yellow, and gives 
blue with Co solution. 

G. 1.8. BB infusible. Yields much 
water in closed tube. Crumbles. 
Gelatinizes with HCl. 

G. 2.3. Yields much water, last 
portions of which taste acid. In 
forceps swells and splits to fine acicu- 
lar particles, which are infusible, but 
color flame green. With Co solu- 
tion, blue. 

G. 2.5. Yields water and becomes 
violet. Cracks open. 
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MmEBALS OF NON-METALLIC LUSTRE 



NAME. 



-f-Sei^entinef 
(Chiysotil) 



Stilpnomelanef 



VoltziteJ 



FyronLorphite 



T'Uunetitet 



t 



Cerussite 



Lamnontitel 



^StUUtel- 
* (Desmin) 



4^etilanditet 



LUSTRL 



feebly lastr. 
to earthy 
chrysotH 
silky 

vitreous 
pearly 



greasy 



resinoiu to 
vitreous 



resinous to 
adamantine 



adamantine 



vitreous 
I pearly 



vitreous 
i-X pearly 



vitreous 
i-i pearly 



COLOR. 



dark green, 
less freq'tly 
yellow, red, 
brown . 

blackish 
green 



brown 
yellow 



green 
brown 
yellow 
white 



yellow 

white 

gray 



white, also 
gray and 
black 



white 
pale yellow 

white, less 
freq'tly yel- 
low, brown, 
and red 

white, red, 
less fre- 
quently yel- 
low, brown 



HARD'SS 



3.5 



3.5 



3.5 



3.5 



3.5 



3.5 



3.5 



3.75 



3.75 



TENACITY. 



brittle to sect. 



brittle to sect. 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



CRYSTAL SYSTEM. 



micro- and 
crypto -crys- 
talline 



crystalline 



amorphous 



hexagonal 



hexagonal 



orthorhombio 



monoclinio 



orthorhombio 



monoclinio 



AND' OF WHITE OB GRAY STREAK. 



Bplbtety 



perfect in one 
direction 



1 (imperfect) 



I (perfect) 
1-i (distinct) 
ir-I (distinct) 



i-I perfeol 
i-i lesB BO 



*(H.'Mg.")(Si'V0;'),'^ + 
H,0 



E.V(Si';'0,")," + 2(H,0). 
Containing varying sin&nnto 
of B". R,'':::A17', Fe/'; 
R"=Fe",Mg",Ca'',andK,' 

Mixed Oxide and Sulphide 
of Zinc 



* Pb," (P^O,"),'" mainly, 
with Pb"CI,, Ca"Cl,', and 
Ca"F ', generally in the pro- 

g)rtaon *(Pb,"(P''0."),), + 
b"Cl.' 

• Pb," ( Aa^O," )/" MMn- 
ly, with Pb"Cl/ in propor- 
tion. *(Pb''(As''0,"),"').+ 
Pb"CI' . Pb replaced by 
Ca, and As by P in varying 
pioporlJODS. 



*Pb"(C™0,")" 



*(Ca"A]v')(Si'vO")t" + 
4(H,0),tT.Fe„K,Na,and 



*(H,CaAl,)(SiO0.+5(H,O) 



(H.CaAI^(SiO^, + 3H,0 



G-. ± 2.6. Yields water, fuses on 
edges with difficulty. Decomposed 
by HCl and H^O.. Chrysotil 
leaves SiO, in fine fibres. 

G^.±3.2. Yields much water. Fuses 
easily to black, shining metallic bead, 
whidi gives tests for iron. 

G.±3.7. BB yields SO, and changes 
color. In HCl yields H^. 

G. 6.5 — 7.1. In closed tube, white 
sublimate (PbCl,). Fuses easily, 
coloring flame bluish green. Fuses 
on cotu, and, on cooling, assumes 
polyhedral forms. Soluble in HNO,. 
Q reaction with microcosmio salt 
andCnO. 

G.±7.1. Closed tube like above. 
In R.F. As odor and reduced to me- 
tallic lead. Reacts for CI with bead 
of microcosmic salt saturated with 
CuO by coloring flame azure blue. 

Q-. 6.4. Closed tube decrepitates 
and turns yellow. Fuses veiy easily, 
and, in R.F., yields metallic lead. 
Soluble with effervescence in HNO,. 

0, 2,3. BB fuses and swells ap 
to white enamel. Gelatdnizea with 
HCL 

G. 2.1. BB exfoliates and curves 
into vermicular forms, and fuses to 
a white enamel at± 2.25. Attacked 
by acids without gelatjniuug. 

G.±2.2. BB curls up, exfoliates, 
and Aises to white enamel. Decom- 
posed by HCl without gelatinimng. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS 


TENACITY. 

• 


CRYSTAL SYSTEM. 


Scoroditef 


vitreous 


green 


3.76 


brittle 

1 


orthorhombio 


Schiller Sparf 

(Var.Serpentine) 


Bub-metallic 
on cleavage 
planes 


green 

white 


3.76 


brittle 


orth Wbic (?) 


Alnnitef 


vitreons 
pearly 


yellow 

red 

brown 


3.76 


brittle 


hexagonal 


— Strontianito 


vitreous 


white 

pale yellow 
pale green 


3.76 


brittle 


orthorhombio 

• 


Witiieritef 


vitreous to 
resinous 


white 
pale yellow 

white 


3.76 


brittle 


ortharhombio 


- -^ Aragonite 


vitreous 


yellow 
lessWdy 
gray, blue, 
red 


4 


brittle 


orthorhombio 


TriphyUtet 

(Triphylm) 


resinous 


• 

green 
blue 


4 


brittle 


orthorhombio 


FicroUtet 
(Variety of Ser- 
pentine) 


feebly waxy 


yellow 

green 

white 


4 


1 
brittle 


amorphous 
columnar 



AND OF^ WHITE OB QRAT STREAK. 



n 



CLEAVAGE. 



(perfect) 
i-i (distinct) 

in one direc- 
tion perfect, 
and in two 
others imper- 
fect 

(perfect) 



I (distinct) 
1-! (distinct) 



I (distinct) 

i-n, 

^_w > less s 






i-1 (distinct) 
1-Y f *™<5^ 



CHEMICAL FORMUU. 



*(Fe,7'(AB^0;')r + 
4(H,0) 



(H 'Mg;o(Si'^o;o;^+H,o 

with some Cr; and occasion- 
ally organic matter 

*(h;k,'(ai.),v')(sv'o;04^ 

+ 4(H,0) 



*Sr''(C'^0,T, with Ca, Fe, 
Mn, and tr. H,0 



*Ba"(cro;o" 



i-I (distinct) 
(less so) 



fracture in 
large pieces, 
conchoidal; in 
smalljsplinteiy 



*Ca"((rO;7'. Containing 
generally Sr and H,0, some- 
times HjFejO^, rarely PbCO, 



*(Fe",Mn",Ll/)3"(PvO;0/" 
(Oesten^s Ancuym of Pure 

Mineral^, Generally contains 

Mn, Mg, Ca, Na, K, Si, and 

H,0 



Hydrous Me Silicate with 



REMARKS. 



uyarous Mg 
Al,v' and Fe^' 



G. =t:3.2. In closed tube yields 
neutral water and turns yellow. BB 
Aises easily, coloring name blue, 
leaving magnetic scoria. 



G. 2.5. BB very difficult to frise. 

G. ±2.6. Decrepitates and is in- 
frisible. Yields water sometimes 
(NH ),S0,. With Co solution yields 
fine blue color. With soda, hepar 
reaction. 

G. d^ 3.7. Swells up. Throws out 
minute sprouts, fuses only on thin 
edges, and colors flame Sr red. Ef- 
fervesces with acids. HjSO^ pro- 
duces precipitate in dilute solution. 

G. ± 4.2. Fuses to bead and colors 
flame yellpwish green. Assay tests 
alkaline aB^r fusion. Dissolves in 
HCl with effervescence. The di- 
lute solution precipitates white with 

G. 2.9. BB falls to pieces, loses 
COL, and glows brightly. Dissolves 
witn effervescence in acids. Moist- 
ened with HCl gives lime-color to 
flame. 

G. =1= 3.6. BB turns dark and gives 
off some water. Fuses, coloring 
flame Li red, with pale bluish green 
at exterior cone of flame. With 
borax, an iron bead; with soda, re- 
action for Mn solution in HCl. 

G.=t:2.5. Fibres not flexible. Yields 
water. Fuses on edges with diffi- 
culty. 
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MINERALS OF NON-XETALLIO LUSTRE 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS 


TENACITY. 


CRYSTAL SYSTEM. 






yellow 


« 






1. Zinc Blende 
(Blende or 
Sphalerite) 


adamantine 


red 

green very 
seldom 
white very 
seldom 


4 


very brittle 


isometric 


Flnorite 


vitreons 


in all colors, 
black, red, 
and brown 
are most 


4 


brittle 


isometric 






uncommon 






» 


Dolomite 


vitreons 
R partly 
pearly 


white 

yellow 

red 

brown 

green 

* 


4 

« 


brittle 


hexagonal 
(rhombohedr'l) 


Siderite 

(Spathic Iron) 


vitreons 
pearly 


pale yellow 
Isabella-yel. 
yellow gray 
yellow b'wn 


4 


brittle 


hexagonal 



AND OF WHITE OB GRAY STREAK, 
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CLEAVAGE. 



I (perfect) 
Bethlehem 
variety yery 
slight 



1 (perfect) 



R (perfect) 



R (perfect) 



CHEMICAL FORMULA. 



Zn"S", fipequently contains 
Fe, Ca, Cu, Mn, Sb, and Pb 
in traces 



*Ca"r; 



*(Mg",Ca"XC^O;0". Vary, 
ing proportions of Mg to Oa 



♦Fe^CC^O'')". Contains 
often Mn, Mg, and Ca 



REMARKS. 



G. dt 4. Open tube SO,, and gen- 
erally changes color. Very difficult 
to fuse. With soda on coal green 
Zn flame. In R.F. on coal a zinc 
coat. Bethlehem variety crypto- 
crystalline. 

6. ± 3. 1 . In closed tube decrepitates 
and phosphoresces. BB fuses, color- 
ing flame red. Residue reacts alkar 
line. With H,SO^, fumes etch glass. 



G. 2.8. BB does not fuse to clear 
mass with soda on platinum foil. 
Glows and gives off" CO,. Frag- 
ments dissolve slowly in cold HCl. 

G. it 3,8. BB decrepitates, evolves 
CO,, blackens, and becomes magnetic. 
With fluxes reacts for Fe, and with 
soda and nitre on platinum foil gen- 
erally for Mn. Dissolves witli effer- 
vescence in HCl. 
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MINERALS OF NON-METALLIC LUSTRE 



UL 



NAME. 



MagnoBitef 



t 



Bhodochrositef 
(Rose Spar) 



-r 



Smithionite 



Karffaritet 

(PerCGlimmer) 



LUSTRE. 



vitreous 



vitreous 
partly pearly 
and resinous 



vitreous to 
resinous 



pearly 



Soheelitef 
(Scheelspath) 



TripUtef 



JL WoUastonitet 



COLOR. 



white 
pale yellow 



rose red 



white 
pale yellow 
pale green 



white 



HARO'SS 



4.5 



4.5 



4.5 



4.5 



resinous to 
adamantine 



resinous 



vitreous 
pearly 



brown 
yellow 
gray 
white 



brown 



white 
seldom pale 
red 



CRYSTAL SYSTEM. 



hexagonal 
(rhombohedr'l) 



hexagonal 
(rhombohedrl) 



hexagonal 
(rhombohedrl) 



orthorhombic 



4.5 



4.5 



4.5 



tetrag. 



CLEAVAGE. 



B (perfect) 



R (perfect) 



R. (perfect) 



(perfect) 



orthorhombic 



monodinio 



1 ) 

2-if- perfect 
) 



i-{ (distinct) 
(less so) 



(perfect) 



AND Of WHITE OB OB AT STBEAK. 
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Semi-hard. 



CHEMICAL FORMUU. 



*Mg"(C'V0,T ^th Fe often, and 
sometimes tr. Ca, Mn, and H^O 



*Mn"(CV0,")" contains Mg, Oa, and 
Fe 



♦Zn^CC^O/'y. Contains Fe", some- 
times Mg, Ca, and Pb, and rarely Cu 

R",(R.V',Si,'v,H;,0/, FAaps : 
HO 

*r) " - 0" - (A j^'-= (Si'^o/O'^ 



HO 



i.e. 



R"0,"(0HV(R,V'(Si'V0;')r. R'- 
Mg,Ca,Na„E;; K/'zzAl, and Fe/' 

^Ca'^CW^'O;')" 



*(R;'F 'KP^O/'V. R"=Fe",Mn", 
and Ca', containing some Mg, Na, 
Fe, Si, F, and H^O 



*Ca"(Si'^03")" (containing tr. Fe, 
Mg, and H,0) 



REMARKS. 



G. 3. BB whitens, loses CO,, and glows 
brightly. Besidue alkaline. With Co solu- 
tion on platinum foil red oolor. Efifervesces 
with acids. 

G. db 3.5. BB changes to gray brown and 
black. Decrepitates but is infusible. With 
microcosmic salt and borax, in O.F., amethyst 
head. B.F., by continued blowing, colorless, 
Co solution on platinum foil bluish green. 
Dissolves with effervescence in warm HCl. 

G. :i:4.2. In closed tube yields Co^, and is 
yeUowish hot and white cold. BB infusible. 
Co solution gives green color. Soluble in 
HCl with eflfervescence. 



G. 3. Yields water in closed tube, whitens, 
and ^es on edges. 



G. it 6. Fuses to semi-transparent glass, 
which is opaque on cooling. With micro- 
cosmic salt, a bead colorless in outer flame; 
in inner, green while hot and blue when cold. 
Decomposed by HCl, leaving yellow residue, 
soluble in ammonia. 

G. ±3.6. Fuses easOy to black magnetic 
globule. With borax, in O.F., amethyst 
bead of Mn ; soda, Fe reaction. With H^SO^ 
evolves F and etches glass. 

G. it 2.8. Rubbed or warmed becomes 
phosphorescent in the dark. In matrass no 
change. BB fuses easily on edges. Gela- 
tinizes with HCl. 



6 
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MINERALS OF NON-METALLIC LUSTRE 



NAME 



"irClhabazitet 



-l-Apophyllitet 



ProsopiteJ 



EulytiteJ 

(Kieselwismuth) 



LUSTRE. 



vitreous 



vitreous 
pearly 



vitreous 



adamantine 



-V* 



alamine 



Diaclasitef 

(Diaklas) 

Enstatitef 

(Bronzite) 



I Apatite 



Carpholitel 



COLOR. 



wliite 



white 

pale yellow 
pale red 



wliite 



brown 
yellow 

gray 
wliite 



HARD'SS 



4.5 



4.75 



vitreous 



metalloidal 
i-i pearly 

vitreous to 
resinous 
i-i metallic 
pearly 

vitreous 
resinous 



silky 



wliite 
pale yellow 



green 

brown 

gray 



brown 



in all colors 



4.5 



4.75 



CRYSTAL SYSTEM. 



bexagonal 
(rbombohedr'l) 



tetrag. 



ortborbombic 



isometric 



4.75 



4.75 



straw-yellow 



ortborbombic 



CLEAVAGE. 



R (distinct) 



(distinct) 
i-i (distinct) 



I (distinct) 
i-i (distinct) 



I (very imper- 
fect) 



I (perfect) 



monoclinic 



ortborbombic 



bexagonal 



ciystalline 



i-i (perfect) 
ii (imperfect) 

i-i (perfect) 
I (imperfect) 
i-i (in traces) 



(distinct) 

1 (distinct) 
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CHEMICAL FORMULA. 



*(E"R v')(Srv03")/' + 6(H O). 
R" - Ca", N<, K;. R,^' - Al/' 

*(H;R'0(Si'vo;o/'+H,o. r" = 

Ca" and K,'. ContainB 0.46 — 1.5 
p. c. F and tr. Mg, Al„ and Na 

Si, F, Al„ Mn, Mg, Ca, K, and H,0 

*Bi;"(Si'vO,")«", with a small quan- 
tity of P, Fe, F, and H,0. In 
Kersten's analysis, from which the 
ahoYe formula was calculated, the ratio 
is more nearly Bi : Si : : : 4 : 5 : 16 



*Zn;'(Si'vo;o"' + h,o 



*(Mg",Fe",Ca")"(Si'vO,")",witli Al„ 
Mn, and water, and sometimes Cr 



*Mg"(Si'V0,")". Contains Al„ Fe, 
Mn, Ca, and H,0 



*Ca,"(P''0;' V" with 7-8 p. c. Ca"Cl, 
and Ca'T. 



*( Al/',Mn,v',Fe v')/'(Si'vo;'),'^ + 
3(H„0). Contains some Fe", Ca", 



audi* 



REMARKS. 



G. =±: 2. 1 . BB intumesces and fuses to bleb- 
by glass nearly opaque. Decomposed by HCl 
with separation of gelatinous silica. 

G. 2.3. In closed tube exfoliates, whitens, 
and yields water. BB exfoliates and colors 
the flame violet. With acids slimy silica. 

G. 2.9. In closed tube yields water and SiF^. 
Decomp. by H ^SO^. Isomorphic with Datolite. 

G. 6. In matrass decrepitates and yields a 
little water. Fuses and froths on coal, stain- 
ing it yellow brown. Fuses with soda to 
button at first greenish yellow, then reddish 
yellow, and yields finally metallic Bi. 

G. 3.16 — 3,9. In closed tube decrepitates, 
whitens, and gives water. Moistened with 
Co solution gives green color when heated. 
On coal with soda gives yellow coat, which 
cools to white. By HCl decomposed and 
gives gelatinous silica. 

G. 3. BB infusible, being only slightly 
rounded on their edges. Insoluble in HCl. 



G. i 3.2. BB (same as preceding). 

G. =t: 3.1 . BB fuses with difficulty on edges, 
coloring flame reddish yellow. Moistened 
with H,SO^ colors flame bluish green. Some 
varieties give blue flame when treated with 
microcosmic bead saturated with CuO — (CI), 
and some give F when fdsed with microcos- 
mic salt in open tube. 

♦ 

G. 2.9. In closed tube gives some water, 
which reacts acid and attacks the glass (F). 
BB swells up and fuses to brown glass. With 
fluxes gives reactions for Mn and Fe. Not 
decomposed by HCl. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 



Pyrgomt or 
Fassaite 

(Var. Pyroxene) 



Haiiynitel 



tKagnesitet 
(Granular com- 
pact var.) 



LUSTRE. 



Datolitef 



Fai^aBitat 



•+JPyr 



ozene 



Fectolite 



vitreous 
partly res- 
inous 

vitreoas to 
resinous 



dull 
chalky 



to 



vitreous to 
resinous 



adamantine 

vitreous to 
resinous 
some pearly 

silky and 
sub-vitreous 



COLOR. 


HARD'SS 


green 


5 


blue 


5 


white 


5 


white 


5 


white 
light brown 


5 


^een 

various 

shades 


5.5 


whitish or 
grayish 


5 



CRYSTAL SYSTEM. 



monoclinic 



isometric 



monoclinic 



isometric 



monoclinic 



monoclinic 



CLEAVAGE. 



I (distinct) 



I (perfect) 



fracture con- 
choidal 



(distinct) 



1 (distinct) 

I rather perfect 
O sometimes 
easy 

i-i perfect 



IV. 



•jrHarmotomet 



FhiUipsitel 



— p Katrolitet 



-4-Opal 



PerUteJ 



vitreous 



vitreous 



vitreous 
peariy 



vitreous 
waxy 

vitreous 
part, pearly 



white 

light yellow 
light brown 



white 

white 

light yellow 
light red 

in all colors 
except blue 



gray 



5.25 



5.26 



5.25 



5.25 



5.25 



monoclinic 



monoclinic 



monoclinic 



amorphous 



amorphous 



i-i (perfect) 
(imperfect) 



i-! (perfect) 
(imperfect) 



I (perfect) 



fracture con- 
choidal to un- 
even 

fracture con- 
choidal 
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CHEMICAL FORMULA. 



*((Al,v'O;')"(Fe"^g")T"Ca/0'''''"- 

Na„Si,,(Al,)3,Ca„S„03,. Possibly 

containing *(Na,'Al,^0(S'''O/0/' 
(Sodium alum), (Ca" Al/'O,), (lime 
6pinel),(Na,;(Al,V'Ca")(Si'V0,"V' 
Batio of elements as above. 

*Mg"(C'V03")", with occasionally 
Mn, Fe, Ca, and H,0 



Ca^, Bj, Sij, Hg, Ojo 



17(H,0). R'^ = Ca",Na,',H; 

R"(SiO,)". R" = Ca, Mg, Mn, Fe, 
sometimes Zn, K,, Na^ 

(HNaCaj) (8103)3, almost always 
AI2O37 sometimes Fe, Mg, Na, K 



REMARKS. 



G. ± 3.3. Includes green pyroxene found 
in metamorphic rocks. 

G. ± 2.4. In closed tube retains its color. 
BB in forceps ftises to a white glass. Fused 
with soda on coal gives hepar reaction with 
silver. Decomposed by HCl, with separation 
of gelatinous silica. 

G. 3. Chalky to the touch. Feebly adhe- 
sive to the tongue. BB infiisible, but glows 
brightly. Soluble in HCl with effervescence. 

G. 2.9. In closed tube jrields much water. 
BB fuses with intumescence to clear glass, 
coloring flame bright green. 

G. 1.9. BB fuses with, intumescence* to a 
white blebby enamel. Decomposed by HCl 
without gelatinization. 

G. 3.39. Chief varieties are (a) non-alumi- 
nous, (h) aluminous. Most varieties not 
affected by acids. 

G. dt2.73. In closed tube yields water. BB 
fuses at 2 to white enamel. Gelatinizes with 
HCl. Emits light when broken in the dark. 



Hard. 



*(H/R"R/0(Si'^O,")/. R"=Ba", 
K ', and sometimes Ca and Na/. 

R^'z:(Ayv' 

(R"R vOCSi'^^O,")/' + 5(H,0). 
R"=: Ca, K ', and sometimes Na/. 

B,^'=:A1^^' 



*(H/Na^'Alv')(Si'vo;') 



\rvC\ f'\ 'V 



Si'^0,", containing usually water and 
often some Fe, Ca, Al, K, and Mg 

Albite and Oligoclase or Orthockse 
felspars, occurring as an acidic igne- 
ous rock. Silica 70 p. c. 



G. 2.4. BB whitens and then crumbles, and 
fuses, without intumescence, to white trans- 
hicent glass. Sometimes phosphorescent 
when heated. Gelatinizes with HCl. 

G. 2.2. BB (same as preceding). 

G. ± 2.2. BB fiises quietly to a colorless 
glass. Fuses in the flame of an ordinary 
wax candle. Gelatini2e9 with acids. 

G. ±: 2. BB yields water. Infusible, but 
becomes opaque. Some yellow varieties turn 
red. 

G. ± 2.4. 



^i*Ai^h*a 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 



Pitchstonef 



WagneriteJ 



AmblygoniteJ: 



LUSTRE. 



resinous 



COLOR. 



green 
red 
brown 
black 



resinous to 
vitreous 



vitreous 
resinous 
pearly 



-^ Laznlitef 



+'Ampliibole 
' (Hornblende) 



yellow 



white 
gray 

pale green 
and yellow- 
ish green 



vitreous 



vitreous to 
pearly 



'^WiUemitef 



-V. Thomsonitet 
Analcitef 

(Analcim) 



vitreous 



vitreous 
part, pearly 

vitreous 



HARD'SS 



5.5 



5.25 



5.5 



blue 



ITo8ite§ 

(Nosean) 



vitreous 



SodaUte:!: 



greasy to 
vitreous 



black to 
white, 
through var 
rious shades 
of green 

white 
gray 
pale yellow 



white 

white 
pale red 

gray 



blue 
gray 
green 



5.5 



5.5 



5.5 



5.5 



5.5 



5.5 



5.5 



CRYSTAL SYSTEM. 



amorphous 



monoclinic 



triclinic 



monoclinic 



monodinio 



hexagonal 



CLEAVAGE. 



fracture con- 
choidal 



f_j}unperf. 



(perfect) 
i-T (nearly per- 
fect) 



orthorhombio 



isometric 



isometric 



isometric 



I highly perf. 
i-i and i-J 
sometimes 
distinct. 



I-2(N.J.) 
(Moresnet) 
both easy 



i-I (distinct) 
i-i(indistinct) 

cubic 
in traces 



I (perfect) 



I (perfect) 
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CHEMICAL FORMUU. 



Principally Al^ Silicate, with Ca, 
Mg, K, Na, and H,0 



Fe, F, and Al, 



Contains some 



XLi;(Al,v'O")''0(P''O;0;" [Berz.] 



*(h;r"aiv')(pvo;')/. R"=Mg" 

and Ca" 



R"(SiO,)". R" = Mg, Ca, Fe, Mn 



*Zn;'(Si'vO/0 



rv 



*(R"(R,)V0(Si'^O;0.'^ + 5(H,0) 



♦(R^'CRj^OCSi'^'O,")/' + 2(H,0) 



Si„,(Al,)„Na,„S„0« [D 1] 



Si3,(Al,)3,Na3,Cl„0„ [D 1] 



REMARKS. 



G. ± 2.2. Generally considered a rock. 



G. 3. BB fuses in forceps to greenish gray 
glass. Moistened with H^SO^ colors flame 
bluish green. With borax, iron reaction ; 
with soda, effervesces, but not entirely dis- 
solved. With H,SO, gives off HF. 

G. ± 3.1. In closed tube yields water, which 
finally, at high heat, becomes acid and corrodes 
glass. Fuses easily with intumescence, and 
cools into opaque white. Colors flame yellow 
red, with cobalt solution deep blue. In fine 
powder dissolves in H^SO^. 

G. 3. In closed tube whitens and yields 
water. Cobalt solution the blue color is re- 
stored. In forceps whitens, swells, and falls 
to pieces without fusing, coloring flame })luish 
green. 

G. ±3.1. BB same as pyroxene (p. 84). 
Differs by distinct prismatic cleavage, I A I 
124°, and in colored varieties by dichroism 
in thin sections. Commonly fibrous or co- 
lumnar. Compounds resembling pyroxene 
have -^ higher G. 

G. ± 4. BB glows and ftises with difficulty 
to white enamel. Powder with soda on coal 
gives yellow coating while hot and white on 
cooling. Decomposed by HCl, with separa- 
tion of gelatinous silica. 

G. =t: 2.3. BB fuses with intumescence to 
white enamel. Gelatinizes with HCl. 

G. 2.2. Yields water. Fuses to colorless 
glass. Gelatinizes with HCl. 

G. ± 2.3. In forceps ftises to white glass. 
With soda on coal, hepar reaction with silver. 
Gelatinizes with HCl. 

G. rb 2.1. In closed tube blue varieties be- 
come white and opaque. Fuses with intu- 
mescence to colorless glass. Gelatinizes with 
HCl and HNO,. 
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MINERALS OF NON-METALLIO LUSTRE 



NAME. 



Ferofskitet 

(Perowskite) 



tBrookitef 



Andesitef 



OehleniteJ: 



"TAndalusite 

(Chii^tolite) 



f(J>isthene) 



-t^Enstatitef 

r-V^eraeritef 
( (Scapolite) 



Ekehergitet 

(Porzellanit) 



"-p Bliodoiiitet 



Tephroitet 



LUSTRE. 



tarry 

adamantine 

sub-metallie 



adamantine 



snb-vitreous 
inclining to 
pearly 

greasy 



feebly lus- 
trous to 
earthy 



vitreous 
part, pearly 



I pearly 



greasy 
vitreous 
i-i pearly 



vitreous 
i-i partly 
pearly 



vitreous 
part, pearly 



vitreous 
part pearly 



COLOR. 



black 
brown 
red 
yellow 



red 
brown 



white, gray 
greenish 
yellowish 
flesh-red 

green 
brown 

gray 
white 

yellow 

brown 

blue 

white 

yellow 

light gray 
light yellow 
light green 



in all colors 



white 
gray 



red 

partly blue 
and brown 



red 

partly blue 
and brown 



HARD'SS 



5^ 



5.5 



5.5 



5.5 



5.5 



db5.5 



5.5 



5.5 



5.5 



5.5 



5.75 



CRYSTAL SYSTEM. 



isometric 



orthorhombic 



triclinic 



tetragonal 



orthorhombic 



triclinic 



orthorhombic 



tetragonal 



tetragonal 



triclinic 



orthorhombic 



CLEAVAGE. 



cubic 
distinct 



I (sometimes 
distinct) 



more uneven 
than Alblte 



(distinct) 



I (distinct) 



i-i (perfect) 

i-i (less so) 

' (imperfect) 

I (distinct) 



i-i (dist. but 
interrupted) 



I \ distinct 
i-i ) but in- 
terrupted 






I (peifect) 



in three pevi' 
pendicular di- 
rections 
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CHEMICAL FORMULA. 



*Ca"(Ti'^0,")", with Bom« Fe" 



Ti'^O," 



Na,,Ca,Al„Si with uanaDy Mg, K,, 
Hj, Fe, (perhaps a mixture of lab- 
radorite and Na. feldspar) 

*(»"(ll,)^)(SI'^0,")i"-R"=Fe,Mg, 
Ca,andH,. (R.)^'^ (Al,), (Fe,) 



((Al,)^0,")"(Si''0;')" 



((Al,)v'0,")"CSi'^0,")" 



*Mg"(Si'^0 ")". Contains often Al„ 
Fe, Mn, and Ca 

*(R."(An,v' )xv'"(Si -VQ ")xv"/ or 

*(R"((4V'0.")^)(8i'^0.")." 
with little water. R"^Mg^',Ca",Na,', 
K,', with some H ' (R,)^'= (AL)^ 
(Fe,)^' 



-*(Na,'Ca,"(Al,)/')''.'^'(Si,'^O„'0 



XXV^ 



or 



* 
some 



(Na,'Ca,"((Al,),v'0'')'')(Si'V0.")," 
ome water, K, and Fe, 



*Ma"fSi'^03")". Containing nsuaJly 
some Fe, Mg, Ca, and H,0, and rarely 
Zn 



Mn,"(SiO,)". Some Fe always, and 
Mg, Ca, Zn sometimes 



REMARKS. 



Q-. 4. BB in foroeps and on coal infosible. 
Microcosmic salt, greenish bead hot, in O.F., 
colorless on cooling. R.F. changes to gray 
green, and assumes violet tint on cooling. 

G. ±: 4.2. BB infiisible. With microcosmic 
salt, cok>rle8s bead, which, in E.F., assumes 
violet tint on cooling. The Fe impurity ob- 
scures the violet unless treated with tin on 
coal. Insoluble m acids until fused with 
alkali hydrate or carbonate. Acid solution 
gives violet color on introduction of tin foil. 



G. 2.68. BB fuses in thin splinters ; 
charite only on thin edges. Imperfectly 
soluble in acids. 

G. di 3v BB thin splinters fuse with diffi- 
culty to a gray glass; with borax, slowly to 
glass colored by Fe. Gelatinizes with HCl. 

G.±3.2. BB infusible. With Co solution, 
blue color. Not decomposed by acids. 



G. 3.6. (Same as preceding.) 



G. di 3.2. Almost in&sible. Only rounded 
on thin edges. Insoluble in HCl. 



G. dz 2.7. Fuses easily with intumescence 
to white blebby glass. Imperfectly decom.- 
posed by HCl. Para-silicate, 



G. 2.7. In closed tube yields small amomit 
of water. BB (like preceding). Para-silicate. 

G. ±: 3.5. BB blackens and fuses with slight 
intumescence. Amethyst glass with borax. 
Fowlerite gives, with soda on coal, reactiott 
for Zn. In powder partially dissolves in 
HCl, and insoluble portion becomes white. 
Darkens on exposure to air. 

G. it 4.6. BB fuses at 3.5 to a black 
scoria. Gelatinizes without evolving CI. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 



Titanitet 



Uoritoidf 



-4-<Jliloritoi 



Diopsidef 






leucitef 



Tremolite » 
Calamite 

(V. Amphibole) 



•T Bfephritet 



Heionite| 



Omphaoite;]: 



Diasporef 



LUSTRE. 



greafiy,part- 
ly vitreous 
and ada^ 
mantine 



on cleavage 
planes pearly 



vitreous 



vitreous to 
resinous 



vitreous 



feebly lus- 
trous to 
earthy 



vitreous 



vitreous 



vitreous 
i-K pearly 



COLOR. 


HARD'SS 


browrf 




green 
yellow 
black(8eld.) 
white(seld.) 


6.75. 

V 


^een 


5.75 


green 
white 


5.75 


gray 
white 


5.75 


green 

gray 
white 


.5.75 


green 
white 


5.75 


gray 




white 


5.75 


green 


6 


white 


6 



CRYSTAL SYSTEM. 



monoclinic 



crystalline 



monoclinic 



isometric 



monoclinic 



crypto-crystal- 
line 



tetragonal 



monoclinic (?) 



orthorhombic 



CLEAVAGE. 



I (nearly per- 
fect) 



perfect in one ^ 
direction 



I (perfect) 



I (perfect) 



fracture splin- 
tery 



i-i (perfect) 

in two direo- 
tions. In one 
toperf,inthe 
other to dist. 



i-X (perfect) 
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CHEMICAL FORMULA. 



*(Ti;vca;o(Si'^o;'X'^(?) 



*(R"(R,)^')(Si'^0/')2'^+H.O. R"= 
-Fe, Mg; (R.)v'zr(Al,)V'(Fe,r 

*(Ca"Mg3")(Si'^0,");'. Generally 
containing some Fe, and sometimes 
Al, and Mn 

*(R'\A\yXSi'^0,"y. R"=Ca", 
Na,', K/, and sometimes H,' 

*(Ca"Mg,")(Si'^03");' [D 9, dis- 
tributing Fe" between Mg and Ca]. 

Generally Fe and a little H^O, and 

sometimes Mn 

*(Ca"Mg,")(Si'^0,");' [D 9, dis- 
tributing Fe" between Mg and Ca]. 
Grenerally Fe and a little H^O, and 
sometimes Mn 

((R,V'R")'"'^'(Si'^0"V^. R"= 
Fe", kg", Ca", N<, K/; (R,)^'^ 
(Al,r, (Fe.r 

*R"(Al,)/0'''-'''"(Si'^O ")'''-''"' 
[D2](?). R"zzCa,Fe,Mg,N<,and 

Kj', with some water 



REMARKS. 



H,(A1,7'0;' or (Al,v'0,")"(OH); 



G. ± 3.5. BB some varieties change color 
and fti^e with intumescence to ayellow, brown, 
or black glass. With borax, a clear yellowish- 
green gls^. Imperfectly soluble in hot HCl. 
With tin, in concentrated acid, a violet color ; 
with microcosmio salt, in R.F., violet bead 
masked when Fe is present, and must then 
be treated on coal with tin. 

G,±3.b, In matrass yields water. BB 
nearly infusible. Becomes darker and mag- 
netic. 

G. ±3.3. BB with difficulty fusible. Crystal 
sometimes divided by basal plane into a green 
and a white half. 

G. ± 2.5. BB infusible. With cobalt solu- 
tion gives blue color. Decomposed by HCl 
without gelatinizing. 



G. ± 3.2. With difficulty fusifte. 



Nephrite . is a tough, compact, fine-grained 
Tremolite having a tinge of green or blue. 



G. ± 2.7. Fuses with intumescence to white 
blebby glass. 

G. ± 3.2. Either a mixture of two or more 
silicates or a. pararsHtccUe, BB, owing to 
variableness of composition, unreliable. 

G. =t 3.4. In closed tube decrepitates 
strongly, separating into pearly white scales, 
and finaJly yields water. Invisible. With 
cobalt solution, deep blue. Some varieties 
react for iron. Not attacked by acids, but 
after ignition soluble in HjSO^. Trichromatic. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 



Tuzquoisf 



Hdlvitet 

(Helvin) 



Hyalitel 

(Var. Opal) 



Angite 

(Variety of Pyr- 
oxene) * 



H3rperstlienet 



SaussnriteJ: 

(Dyscolite) 



Octahedritet 
(Anatase) 



4" SaylieUte^ 



El»olite:^ 

(Var. Nephelite) 



LUSTRE. 



feebly waxy 



resinous to 
vitreous 

vitreous 

seldom 

pearly 

vitreous 
i-i pearly 



vitreous 

vitreous 
resinous 
i-i metall'd 
pearly 

vitreous 
resinous 
I peatrly 

adamantine 



vitreous 



greasy 



COLOR. 


HARD'SS 


bliiisli green 


6 


yellow 


6 


1 

white 


6 


gray 




white 


6 


green 




black 


6 


blackish 




brown 


6 


brownish 


black 




white 


6 


inallcoIorS) 




mostfreqly 


g 


red, blacky 


\3 


and gray 


• 


white 




gray 


6 


pale yellow 




green 




red 


6 


brown 





CRYSTAL SYSTEir. 



amorphous 



isometric 



amorphous 



monoclinio 



monodinio 



orthorhombio 



orthorhombic 



tetragpnal 



hexagonal 



hexagonal 



CLEAVAGE. 



fracture con- 
choidal to un- 
even 



1 (in traces) 



fracture ooor 
ehoidal 

i-i (distinct) 
I (less so) 

I (indistinct) 
sometime&r 
perfect 

i-i (perfect) 
Iandi-i(dist. 
but ittterr'ed) 



I (distinct) 
fract. conch*ial 



(perfect) 

1 (distinct) 



I (distinct) 



I (distinct) 
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CHEMICAL FORMULA. 



<(Al,)/'O")(P^O;0,^ + 5(H,0) 
with Some Cu 



Mixed Silicate and Sulphide. Sili- 
cate R"(Si'^0,")". R"=Be, Mn", 
Fe". R"S"; 11"= Mn" 

Si'vQ '' + cc(H,0). Contains usually 
some JFe, ^1„ €a, Na, and K 

R" zz Ul, Na,', Ca", K/, and some H/ 

R'XSi'^O,")" [N]. R"= Ca, Mg, Fe", 
and sometimes Mn". Al, and Fe, 
OQcyyX in varying proportions, with 
sometimes Mn and H^O 

(Fe^Mg/OCSi'^O/'V+a little H,0. 
Usually contains Ai , Ca, and some- 
tunes Mn 

*((RJ/'R 'O^'^^'^CSi^/^'O^^' 
[D]. R" = Mg", Ca", and H/; 

(R,)v'-(Ayv',(Fe,)V'. (Ortho^cid 

H..Si„03,) 



Ti'^O," 



*(R"(R.7'0")'^)(Si'V0"V'. R"= 
Ca", K;, Na' and a little H,'; 

(R,rz=(Al,rand(Fe,7' 

*(R"R/') (Si'^O ")/\ R" n Na ' 
K;, CTa", and some H.'; R/'m 
(Al.)V',(Fe,r 



REMARKS. 



Gr. zh2.7.' BB in closed tube decrepitates, 
yields water, and turns brown and black. 
BB in forceps becomes brown and glassy, but 
does not fuse. Colors flame green. With 
borax, bead in O.F., which is yellowish green, 
and pure green on cooling. Soluble in 
HCl. 

G-. it 3.2. Fuses in R.F. to yellowish-brown 
opaque bead with intumescence. Reacts for 
Mn. Decomposed by HCl with evolution 
of n,S and separation of gelatinous silica. 

G. ih 2. Clear as glass and colorless, consti- 
tuting globular concretions. 

G. 3. 1 . BB becomes white and opaque ; swells 
up, and gives red color to flame. Fuses to a 
clear or white glass. Not dissolved by acids. 



G. =h 3,3. 



G. + 3.4. Fuses to a black enamel, and on 
coal yields magnetic mass. 



G. ±: 3.2. BB swells up and fuses to a white 
blebby mass. Not decomposed by acids, but 
after ignition gelatinizes with HCl. 

G. ±: 3.9. BB infusible. With microcos- 
mic salt, in R.F., bead, which becomes violet 
on cooling. 



G. dz 2.6. Fuses quietly to a colorless glass. 
G^tinizes with acids. 



G. ±: 2.6. Fuses quietly to a colorless glass. 
Gelatinizes with acids. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 



t 



Orthoclase 

(Potassium Fel- 
spar) 



l[icrocliii§ 

(Sodium-potassi- 
um Orthoclase) 

-f-Albite 
^ (Sodium Fel- 
spar) 



LUSTRE. 



T 



Labradorite 

(Sodium-calcium 
Felspar) 



-X^^orthite 
I (Calcium Fel- 
' spar) 



-V-oii 



ligoclase 



vitreous 
generally 
pearly 



vitreous 
pearly 



vitreous 
pearly 

vitreous to 
resinous 
pearly 

vitreous 
pearly 

vitreo-pear- 
ly or waxy 
to vitreous 



COLOR. 


HARD'SS 


white 




red 

gray 

yellow 


6 


gray 
red 


6 


green 




generally 
white of red 


6 


white 


a 


gray 


\j 


white 


6 


white 




greenish or 
reddish 


6.5 



CRYSTAL SYSTEM. 



CLEAVAGE. 



monoclinic 



monoclinic 



triclmic 



triclinic 



tridinio 



triclinic 



(perfect) 
i-i (distinct) 



(perfect) 
i-i (distinct) 

(perfect) 
i-i (perfect) 
i-i (less so) 
1-i (in traces) 

(4)erfect) 
i-i (less so) 



(perfect) 
i-i (perfect) 

perfect 
i-i less so 



V. Very 



+ 



Prehnitef 



— UBpi 



Epidote 



Zoisitet 



vitreous 
pearly 



vitreous 



vitreous 
i-i pearly 



pale green 



green 
yellow 
red (seld.) 



gray 
green 



6.5 



6.5 



6.5 



orthorhombic 



monoclinic 



orthorhombic 



(perfect) 

1 (distinct) 



i-i (perfect) 
1-i (less so) 



1-1 (very per- 
fect) 
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CHEMICAL FORMULA. 



*(K;Al,v'7'"(Si/vO/)^'". K re- 
placed by Na in varying proportions, 
but less than 1:1; also contains usu- 
ally a little Fe/', Ca", Mg", and some- 
times a little water. 

*(k;, Al v')V'"(Si;vo^;')V"'. R' - 

K' and Na'. Proportion of Na to 
K, 1:1 

*(Na;Al/'7'"(Sie"'0/)^'". Con- 
tains almost always some Fe, Ca, and 
frequently Mg and some K 



*(Ca"Al^v/)w/A(gi^/vo ^^.)v/// 
tains almost always Na aLv. * v,^, 



Con- 
and Fe„, and 
often Mg, K, and some H^O 



'V 



*(Ca"Al,v')(Si"'0;'), 



Na^,(Alj)j,Sij,,0,9. Always some 
Ca, and usually Mg, Fe„ Ka, some- 
times HjO 



REMARKS. 



G. ± 2.5. Never shows twin striation on 0. 
BB fuses with great difficulty. Varieties 
containing Na are much more fusible. Not 
acted upon by acids. Fara-silicate, 

G. ±2.6. Very seldom shows fine twin 
striation on 0. Occasionally exhibits play* 
of colors on this face. Para-dlicate, 

G. ± 2.6. Often showing twin striation on 
0. Fuses to a colorless white glass impart- 
ing yellow color to flame. Para'Silicate, 

G. it 2.7. BB fuses to colorless glass. De- 
composed with difficulty by HCl, and gen- 
erally but partially. Para-dlicate, 

G. it 2.7. BB fuses to colorless glass. From 
Mt. Somma decomposed by HCl with separa- 
tion of silica. Parorsilicate. 

G. 2.56. Fuses at 3.5 to a clear enamel 
Not affected by acids. 



Hard. 



*(Ca,"(Al,^'0,")")(Si'^03"V'+H,0 



or 



(H;Ca/'Al/')(Si'^0;')r 
Al, partially replaced by Fe^, and 

sometimes by Md,. Occasionally 

contains K and Na 



*( Ca/'(( R, V'O" ))( Si'^O/' ).'^ + 
4(H,0) [Tschetmakl. R"=Mn,Mg, 
Ca, H,; (R.r=Al,. Fe, 



*(R."(ii,V')(Si'^o;')^ [N]. R" 

principally Ca" with N,' and Mg". 



K/'zzAl,v' and Fe,^' 



G. it 2.8. In closed tube yields water. BB 
fuses with intumescence to blebby enamel- 
like glass. Decomposed by HCl without 
gelatinizing. 

G. 3. 2 — 3.5. In closed tube generally gives 
water. Fuses with intumescence to dark 
brown or black mass, which is generally 
magnetic. Beacts for Fe and sometimes for 
Mn with fluxes. Partially decomposed by 
HCl, but when first ignited gelatinizes with 
acid. 

G. it 3.2. BB swells up and ftises to white 
blebby mass. Not decomposed by acidai. 
Previously ignited gelatinizes with HCL 
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HIKER ALS OF NON-METALLIC LUSTRE 



NAME. 



Allanitef 

(Orthite) 



Chondroditef 



Angite 
{Gonchoidal) 



^ Eutilef 
' (In part) 



-f 



Cassiteritef 



-A--PibroUtet 



Clirysolitet 



Obsidianf 

(Includ.Pumice) 
(Volcanic Glass) 



t 



Quartz 



LUSTRE. 



vitreous 



vitreous to 
resinous 



vitreous 



adamantine 



adamantine 



feeble 



vitreous 



vitreous 

vitreous on 
surfaces of 
fracture 
resinous 



COLOR. 



black 



yellow 
brown 



black 



red 
brown 

black 
brown 
yellow(sel.) 
red (seld.) 
white (very 
seldom) 

gray 

yellow 

green 



green 
yellow 



black, gray, 
also green, 
and brown 

colorless 
and white, 
but also in 
all colors 



HARD'SS 



6.5 



6.5 



6.5 



6.5 



6.5 



6.5 



6.75 



6.75 



CRYSTAL SYSTEM. 



monoclinic 



orthorhombic 



monoclinic 



tetrag. 



tetrag. 



monodinio 



orthorhombic 



amorphous 



hexagonal 



CLEAVAGE. 



i-i (traces) 
fracture con* 
choidal 



I (perfect) 
fracture per- 
fectly conch'al 

I (perfect) 
i-i (distinct) 



I (perfect) 
i-i (distinct) 



i-i (very per- 
fect) 
brilliant 



i-i to distinct 



fracture per- 
fectly conch'al 

E very seldom 
dist. Fracture 
partly conc'al, 
pt. even, pt. 
splintery 
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CHEMICAL FORMULA. 



*(R"(R,7')(Si'vO;'V''- R" - Ce, 
Ca, Fe, Mn, Mg, and H,' with Y, 

and sometimes La and D; (Rj)^'=z 



Al„ Fe, 



Principally Magnesium silicate with 
Magnesium fluo-sUicate, in the pro- 
portion of 8 of the former to 1 of 
the latter 

*R"(Si'V0")" [N]. Always Ca; 
generally Mg", Fe , and sometimes 
Mn". AL and Fe, are found in vary- 
ing proportions ' ^ 

*Ti'V0," 



lVC\tf 



♦Sn'^O; 



((Al,rO'0"(Si'vO3")" 



*R"(Si'V0;')'^ [N]. R"=: princi- 
pally Mg" with some Fe", also tr. of 
Co, Ni, and Al, 



Contams E, Al,, Si, 0, and Mg, Ca, 



Fe,, and Na 



♦Si'^0,", with many impurities, but 
principally Fe 



REMARKS. 



G. 3 — 4.2. Some varieties give water in 
closed tube. BB fuses easily, and swells to 
a dark blebby magnetic glass. With fluxes 
reacts for iron. Most varieties gelatinize 
with HCl. 

G. ±3.1. BB infusible. Some varieties 
blacken and then bum white. Fused with 
microcosmic salt, in open tube, reacts for F. 
With fluxes, reaction for Fe. Gelatinizes 
with acids. 



G. It 3.2. 

G. ±4.2. BB infusible. In microcosmic 
salt colorless bead, which, in R.F., becomes 
violet on cooling. 



G. 6.4 — 7.1. BB alone unaltered. With 
soda, in R.F., white coat; but slightly acted 
upon by acids. 



G. =ix 3,2. Infusible. With cobalt solution 
gives a blue color. Not decomposed by 
acids. 

G. ±3.4. BB whitens, but is infusible. 
With fluxes gives reactions for Fe. Some 
varieties give reaction for Ti and Mn. De- 
composed and gelatinizes with HCl and 
H,SO,. 

G. 2.25 — 2.8. Principally Orthoclase in 
glassy state. Sometimes a mixture of Or- 
thoclase, Labradorite, and Augite with Chrys- 
olite and much iron. 

G.±2.7. BB alone unaltered. With soda 
dissolves with effiervescence. Unacted upon 
by microcosmic salt. Soluble only in HF. 



MINEBAIS OF JTON-METALLIQ LUBTBE 



NAME. 



Chalcedony 

(Vi^n Quarts) 



-^Vesuviamtet 

(Idoer«^e) 



+ 



Garnet 



i- 



Azinitet 



t 



Tourmaline 
Var. Lis brown) 
Var. II. ia red) 



{ 



+IoUtet 
eCordieri 



(Cordierite) 



Spracitet 



lUSTRE. 



COLOR. 



on planes of 
fracture lus- 
trous in span- 
gles to earthy 

resinous 
partly vitre- 
ous 



vitreous 
resinous 



vitreous 
partly ada- 
mantin^ 



vitreous 



vitreous 



vitreous 
partly a^ar^ 
mantine 



in all colors 



brown 
gray 
yellow 
red 



red, brown, 
yejlow, and 
also in all 
colors 



brown 



blact, brown- 
ish black, 
bluish black, 
blue, green, 
red, trans-, 
parent, aiu} 
m all colors 

blue 
green 



HARD'SS 



white 



CRYSTAL SY9TEM. 






cryptoscrystal- 
line 



CLEAVAGE. 



7.25 



7.25 



isom^Q 



triclinio 



hexagonal 
(rhombohedr'l) 



orthorhombic 



isometric 



fraxstureinthe 
large, even to 
conchoidal;in 
the small^ fine 
splintery 



I (sometmes 
observable) 



i-i (quite dis- 
tinct)t 



(distinct) 



1 (in traces) 



vsmaenne .. i . t. i nm . 



•v^nB 
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CHEMICAL FORMULA. 



Si'^O," 



*(E/(R,) voCSi'^O/'Xs'^ [V. Earn. 
N]. K" = Fe, Mn, Mg, Ca, and a 



*(B,"(R,) v')(Si'^O;0.'^ [N]. R"rz 
Ca, Fe, Mn, Mg, and occasionally 
K.', Na,'; (R,)V'=A1^ Fe., Cr, 



^V 



*(R"(K,r)^(Si70/)^ or 

(Sr%3")(R/(R>) ( SW'X 
[N](?). R"^Ca,kg,K;; (fi,/'= 

Alj,, Fe,, Mn, 




R"z:Be, Mg, Ca, Na, K,',!*,', Fe. 
Contains Fe,, F, and sometimes Mn, 

*(Si'^0/'WMg,"(AL),v'0'> 
m'^OfXU^l R^zzMn^ Mg, 
some B^', and sometimes Ca and Li,' ; 
(R,)^'= Al,, and sometimes Fe, 



Magnesium Borate and Chloride, in 
the pro|kortion of six parts of the 
fonaer to one of the latter (?) 



REMARKS. 



G-. ± 2.7. Either transparent or translucent. 



G. ±3.4. Fuses with intumescence to a 
greenish or brownish glass. With fluxes 
gives iron reaction. After ignition completely 
decomposed by HCl. 

G. 3.1 — 4.3. Most varieties ftise easily to 
light-brown or black glass. Almost all vari- 
eties react for Fe. The other reactions vary 
with the bases. Almost all are decomposed 
after ignition by HCl, and usually with sepa- 
ration of gelatinous silica. 

G. ± 3.3» Fuses easily with intumescence, 
and imparts pale green to flame, and ftises to 
dark-green to black glass. With borax an 
amethyst-colored bead in O.F. Fused with 
KHSO^ and fluorite on platinum wire gives 
green flame. Not decomposed by acids. 
Gelatinizes with HCl. 



G. 2.9 -^ 3.3. Not decomposed by acids. 
BB varies very much for different varieties. 
After ftision perfectly decomposed by H^SO^. 
Dichroic. Pyroelectrio. 



G. ± 2.6. BB loses transparenej and ftuMi. 
Only partially decomposed by acids. 



G. do 3, Massive variety gives water in 
closed tube. BB fuses to white crystalline 
pearls, coloring flame green. With cobalt 
solution assumes deep-pink color. Mixed 
with CaO and heated oi^ coal gives flame 
deep-blue color. 
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MINERALS OF NON-METALLIC LUSTRE 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS 


CRYSTAL SYSTEM. 


CLEAVAGE. 


Sphemlite§ 

(Var.Pearlstone) 

« 


feeble to 
earthy 


brown 

gray 

red 


7.25 


amorphous 


fracture con- 
choidal, even, 
splintery 


|r 




TS^iK 




• 


I (perfect) 


-r^ndalusitet 


vitreous 




7.25 


orthorhombio 


i-i (less so) 


T 




gray 




■ 


i-i (in traces) 
fracture large 


Schorlomite:]: 

(Schorlamit) 


vitreous 


black 


7.25 


? 


faces,conchoi- 
dal; small, 






mWrtWM'^ 






splintery 
i-i (distinct 


— "Staurolitet 


vitreous 


uruwii 

black 
green 


7.5 


orthorhombio 


but interrupt- 
ed) 


-f Berylt 
1 (Of which Emer- 


vitreous 


blue 
white 


7.5 


hexagonal 


(distinct) 

1 (less so) 


ald is a variety) 




yellow 




« 






red 












colorless. 








• 




pale-yellow- 








'T-l^ Zirconf 
^ (Of which Hya- 
cinth is a var.) 


adamantine 


ish green, 
brownish- 
yellow, red- 
dish, and in 
all colors ex- 
cept black 


7.5 


tetrag. 


I (distinct) 
1-Y (quite dis- 


'^Chrysoberylt 

* 


vitreous 


green 
yellow 


7.75 


orthorhombio 


tinct) 

i-X (imperfect) 










i-i (more so) 


^ 




black 








4- Spinelt 


vitreous 


red 

gray 
blue 


7.75 


isometrio 


sometimes 
O(observable) 




- 


brown 
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CHEMICAL FORMULA. 



Contains K, Al,, SiO,, and other 
substances 



((Ag^'o;')"(Si'^o,T 



Si, Ti, Fe/', Fe", Ca, Mg, and some- 
times Va. R"=i Ca, Mg; R'^n Ti, 
Si; V'=Fe, 



*(R"((Il,V'O,"r")(Si'^O/0,'^. 
R"i= Fe", Mg", and probably a little 
H;; (R^^'=(Al^%(Fe.7',(Mn,r 



or 

Be/'--0/-((Ay/'0,")'^-0;'-Si'^ 
[Dumenil] (?) 



*Zr'V(Si'vO;0 



tv 



*Be"Al,v'0; 



*Mg"Al,^'0; 



REMARKS. 



G. =1=2.3. Impure, massive, glassy, sphe- 
roidal Orthodase. Properly a rock. 

G.±3.1. BB infusible. With cobalt solu- 
tion, a blue color. Not decomposed by acids. 

G. db 3.8. BB fuses quietly to a black glass. 
Reacts for Fe. With microcosmic salt on coal, 
and tin in R.F. , violet bead. Gelatinizes with 
HCI, the solution becoming violet when boiled 
with metallic tin. 

G. ±3.6. BB infusible, except the Mn 
variety, which ftises to a black magnetic glass. 
With fluxes reacts for Fe and sometimes for 
Mn. Imperfectly decomposed by H^SO^. 

G. =t: 2.7. BB unchanged or becomes clouded. 
Glass with borax, dear for beryl : fine 
green for emerald. Slowly soluble with micro- 
cosmic salt without leaving siliceous skeleton. 
Undissolved by acids* 

G. 4 — 4.7. Infusible. The colorless vari- 
eties are unaltered ; the red becomes colorless. 
Not perceptibly attacked by microcosmic salt. 
Powder is decomposed by fusion with soda 
on platinum wire, and if the product is dis- 
solved in dilute HCI, gives the characteristic 
orange color with turmeric paper. 

G.±3.7. BB aJone unaltered. With soda 
the surface is merely rendered dull. With 
borax or microcosmic salt fuses with great 
di&culty. With cobalt solution the powder 
gives a bluish color. Insoluble in acids. 

G.3.5 — 4.9. BB alone infusible. Redvariety 
changes to brown or black, and becomes opaque. 
On cooling becomes green, then nearly color- 
less, and finally resumes its red color. Slowly 
soluble in borax and microcosmic salt, with 
which it gives reddish bead, becoming green by 
cooling. Soluble with difficulty in H^SO^. 
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lONSaALS OF NON-METAllIG LUSTRE 



^f^^^^^mg^^^^f^^^^ 



-v^wr^^w^i^ivav^Bwa^i^p^B^vfa^^^ 



NAME. 



Topaz 



H- 



Cornndumt 
(Of which Ruby 
and Sapphire are 
varieties) 



4 Diamondf 



LUSTRI. 



vitreous 
partly to 
adamantine 
and QQ 
pearly 



vitreoua 



adamantdne 



COLOR. 



straw or wine 
yellow, 
blue 
white 

green 

blue 

brown 

blue 

red 

lestfre^Uy 

green 

gray 

brown 

whit^ 

in all colors 
mostfreq'ly 
white or 
colorless 



HARD'SS 



8 



10 



I 



CRYSTAL SYSTJ^M. 



W^"^BW~W5 



orthorhovxbic 



hexagonal 
(rhombohedr'l) 



Isometrie 



CLEAVAGE. 



(perfect! 



R (distinct) 
(sometimes 
perfe^ct butiA- 
termpt^d) 



J (Wgblj porw 
feet) 



■<— »y»«^^'<»— I 111 I J ■ II 1 1 
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CHEMICAL FORMUU. 



[von Kammelsberg.] 



Al,^' 



0." 



C 



REMARKS. 



G. ±3.5. BB infusible. Some varieties 
take a wine-yellow or piAk tinge when heated. 
Fused in open tube with microcosmic salt 
gives reaction for F. With cobalt solution 
the powder gives fine blue. Only partly 
attacked by H^SO^. 



^.±4. BB unaltered. Slowly dissolved 
in borax and microcosmic salt to a clear glass, 
which is colorless when free from iron. Not 
acted upon by soda. Finely powdered min- 
eral gives blue color with cobalt solution. 
Not acted upon by acids. Friction develops 
electricity. 



G. 3.5. Bums to CO,. 
by acids or alkalies. 



Is not acted upon 



SUPPLEMENT- 
TO ASSIST IN THE DETEE- 



OP NON-METALLIC LUSTRE 



A. More or less easily 



NAML 


HARDNESS. 


TASTE. 


Natron 
(Efflorescite) 


1.25 


alkaline. 


Sassolite 


1.5 


sour, then oooling and bitter, and lastlj 
sweetish. 


Olanberite 


1.75 


ooolmg, bitter-salt 


Sal-ammoniao 


1.75 


pungent salt 


Soda Nitre 


1.75 


oooling salt 


Vitre 


2 


oooling salt 


Borax 

(Tinkal) . 


2 


weak sweetish alkaline. 


Alnnogen 
(Keramohalite) 


2 


astringent 


Halotrichite 


2 


astringent 
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ARY TABLES 

MIISTATION OF MINERALS 



AND COLORLESS STREAK. 



soluble in water. 



NAML 






Melanterite 

(Copperas, Green Vitriol) 

Chaloanfhite 

(Bine Vitriol, Copper Vitriol) 

Gh)8larite 

(White Vitriol, Zinc Vitriol) 



Epsomite 
(Bitter Salz) 



Tsohormigitc 

(Ammonium Alnm) 



HARDNESS. 



2.25 



Ealinite 
(Potassium Alum) 



HaUte 



Oamallite 



2.25 



2.26 



2.25 



2.25 



2.5 



2.75 



TASTE. 



sweetish, astringent, and metallic 



nauseous end metallic. 



astringent, metallic, and nauseous. 



bitter and saline. 



astringent 



astringent. 



pure saline. 



weakly pungent iah. 
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DETERMINATION OF MINERALS OF 



B. Insoluble in water, efTerveBcing 



NAME. 


HARDNESS. 


FUSIBILITY BB IN THE PLATINUM FORCEPS OR 

ON COAL. 


Hydrozincite 

(Zinkbllithe) 


2.6 


infusible. • 


Caledonite 


2.75 


easily ftisible. 


Fhosgenite 

(Bleihomerz) 


2.76 


easily fusible. 

1 


Caloite 


3 


infusible, — glo\l® brightly. 


CeruBsite 
(Weiasbleierz) 


3 


fuses easily, and yields in R.F. metallio 
lead. 


Witherite 


3.76 


easily fusible. 


Strontianite 

• 


3.76 


infusiMe, — glows. 
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with dilute (warm) hydrochloric acid. 



NAME. 


HARDNESS. 


FUSIBILITY BB IN THE PUTINUM FORCEPS OR 

ON COAL. 


Aragonite 


4 


infusible, — ^glows briglitly. 


Dolomite 


4 


infusible. 


Siderite 


4 


inj^ible. 


SmithBonite 


4.5 


infusible. 


Bhodochrosite 


4.5 


infusible. 


Kagnesite 
(Talkspatli cryBtallized) 


- ■ { 

4.5 


infiisible, — glows. 


Magnesite 

(Compact fine granidar) 


5 


in^ible. 
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DETEBmNATION OF MINERALS OF 



C. Infloluble in water , not 

I. TIELDING WATER 



PULVERIZED. 



IN COLD OR WARMi DILUTE OR CONCENTRATEDi HYDROCHLORIC 

ACID. 



Easily and perfectly soluble 



Perfectly but with difficulty soluble 



Perfectly and easily decomposable, with aeparation of 
perfectly gelatinous silica 



Perfectly and easily decomposable, with separation of 
pulverulent or imperfectly gelatinous silica 



Perfectly but with difficulty decomposable, with separa- 
tion of silica 



Imperfectly soluble or decomposable 



IN THE CANDLE-FLAME. 



VOUTOE OB FUSIBLE. 



NAME. 



Natrolite (A) 



ApophyJiite (A) 



HARD'SS 



5.25 



4.75 



(A) in parenthesiB indioatea that the mineral 



KON'METALUO LUSTRE AND C0L0BLE8S STREAK. 
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effervescing with HCL 

IN GLASS MATRASS. 





BEFORE THE BLOW-PIPL 




EASILY FUSIBU 


• 


WITH DIFFICULTY FUSIBLE. 


INFUSIBLE. 


NAML 


HABO'SS 


NAME. 


HARD'SS 


NAML 


HARD'SS 


Haidingerite 


2.25 






Alominite 


1 


Anoabergite 


2.26 


' 




Pifisopbanite 


2 


(Nickelbliithe) 






Bracite 


2 


PhanDacolite 


2.25 






MeUite 


2.75 


Kmtigite 


2.25 






WavelUte (A) 


3.25 


Scorodite 


2.75 






P^anite 


3.5 


Cljpsiun 


2 


t 




Diaspore 


6 


Laumontite (A) 


3.5 










Stdlhite 
(Desmin) 


3.75 






Alumocalcite 


1.5 


Datolite (A) 


5 






Gbiysooolla 


2.75 . 


Pectolite 








Allopbane (A) 


3.25 


Phinipdte (A) 


5.25 






Calamine 


4.76 


Thomsonite (A) 


5.5 






(Eaeselzinkerz) 


Analcite (A) 


5.5 




1 






Orthite (A) 


6.5 










Smectite 


1 










(Malthacite) 










Heulandite (A) 


3.76 


Meerscbatun 


2.25 






Ghabazite (A) 


4.5 


Dewej^Ae 


25 


Dermatin 


25 


Apopbyllite 




(Gymuite) 


•J.v 


iW.iP 


Fanjasite (A) 


5 


Pimelite 


2.75 






Harmotome . 


5.5 










Analcite (A) 


6.5 










Smectite 
(Smectit) 


1.25 


Serpentine 


3.5 


Serpentine 


2.5 






Collyrite 


1.5 


Kaolinite 


1 


Montmorillonite 


1.76 


Stilpnomebne 


3JS { 


Py]»ph7]Ute(A) 


lis 


(Stolpenit) 


Scbillonsrpar or 




HmHi^te 


2.25 


Prehnite (A) 


6.5 


Bastite 


a76 


Alnnite (A) ^ 


3.75 






(yar. Seipentine) 




Prosopite 
Lazalite(A) 


4.6 
5.5 



"BB Intamesoes, l^otbi, and ezfonates or sproats. 



1 
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DETEBMINATION OF MINERALS OF 



PULVERIZED. 


IN THE CANDLE-FLAME. 


IN COLD OR WARM, DILUTE OR CONCENTRATEDi HYDROCHLORIC 


VOLATILE OR FUSIBLE. 


ACID. 


NAME. 


KARD'SS 


Insoluble or undeoomposable, or but litde attacked 

< 


Konlite 

(Konleinit) 

Copalite 

(Retinit) 

Suocinite 

(Amber) 

(Bernstein) 


1 
1.75 

2.6 



n. YIELDING LITTLE OR NO WATER 



Perfectly and easily soluble 



Perfectly but with difficulty soluble 



Perfectly and easily decomposable, with separation of 
perfectly gelatinous silica 



Perfectly and easily decomposable, with separation of 
pulverulent or imperfectly gelatinous silica, or of 
plumbic chloride, or tongstio oxide 



Senarmontite 
Yalentinite 
(Weissspiesglaserz) 
Arsenolite 
( Arsenit) 

Amblygonite 



2.25 
2.5 

2.75 
5.5 



i*irifaA>«>Hk*aa^ 



■hM^ta 



NON-METALUC LUSTRE AND COLORLESS STREAK. 



Ill 



..- .. ^ ... 

BEFORE THE BLOW-PIPL 


EASILY FUSIBLE. 


WITH DIFFICULTY FUSIBLE. 


INFUSIBLE. 


NAME. 


HARD'SS 


NAME. 


HARD'SS 


NAME. 


HARD'SS 


Carpholite (A) 


5 


Agalmatolite 

Chlorite 

Picrolite 

Pearl Stone (A) 

Pitch Stone 

Chloritoid 


2.5 

2.5 

4 

5.25 

5.25 

5.75 


Muscovite 

(Nacrite) 

Felsobanyite 

Cerolite 

DUlnite 

Opal 

Turquois 


1.5 • 

2.25 

2.75 

5.25 

6 



WHEN HEATED IN THE GLASS MATRASS. 



Triphylite 


4 








• 


Triplite 


4.5 


Apatite 


5 


, 




Meionite (A) 


5.75 










Flubrite 


4 










Boracite 


7.25 










Eulytite (A) 


4 75 










(Kieselwismuth) 


TJE« 1 kJ 


Wollastonite 


4.5 






Hatiymte 
Nosite 
Sodalite (A) 


5 

5.6 

6.5 


Glehlenite 
Sodalite (A) 
Nephelite 
Orthite (A) 
Chrysolite 


5.25 
5.5 


Willemite 
Chondrodite 


5.5 
6.6 


Tephroite 
Elaeolite (A) 
Helvite (A) . 


6 
6 


6.5 
6.75 


Chrysolite 


6.76 


Orthite 


6.6 










Mendipite 


2.76 


. 








Wultenite 


3 


■ 








(G^elbbleierz) 










Stolzite 


3 


- Scheelite 


4.5 






(Scheelbleispath) 


, Anorthite 


6 


Leucite 


6.76 


Yanadinite 


3 










Scapolite (A) 


5.5 


• 








Porcelain spar (A) 


5.6 




• 
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DETEBMINATION OF JONEBALB OF 



PULVERIZED. 



'N COLD OR WARM, DILUTE OR CONCENTRATEDi HYDROCHLORIC 

ACID. 



Perfectly but with diffieulty decomposable with sepam- 
tion of silica 

Imperfectly soluble or decomposable 



Insoluble, undeoomposable or but litde attacked 



IN THE CANDLE-FLAME. 



VOLATILE OR FUSIBLE. 



NAME. 



Calomel 
Cryolite 



Cerargyrite 
Lepidolite (A) 



HARD'SS 



1,6 
3 



1.6 
2 



NON-METALLIC LUSTRE AND COLORLESS STREAK. 
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BEFORE THE BLOW-PIPE. 


EASILY FUSIBLE. 


WITH DIFFICULTY FUSIBLE. 


INFUSIBLE. 


NAME. 


HARD'SS 


NAML 


HARD'SS 


NAME. 


HARD'SS 


Scapolite (A) 
Labradorite 


5.5 
6 


Anordiite 


6 






Facbsite 


2.5 


Talc 


1 






(Muscovite) 


Steatite^ . 


1.5 




- 


Muscovite 


2.5 


Muscovite 


2.5 






Anhydrite 


3 


Biotite 


2.75 






Anglesite 


3 


Barite 


3 






(Yitriolbleispatih) 


Voltzite 


3.5 






Celestite 


3 


(Leberblende) 


Brookite 


5.5 


(Colestin) 


Sphalerite 


4 
4.5 


ChiastoUte 


5.5 


Pyromorphite • 
Mimetite 


3.5 
3.5 


(Zinc-blende) 
Margarite 


Cyanite or 
(Disthene) 


5.5 


Margarite 


4.5 


Bronzite 


R 


Opal 


5.25 


Diaclasite 


4.75 


(Var. Enstatite) 


y 


Perofekite 


5.5 


Pyrgom(V.Pyrox.) 


5 


Wagnerite 


5.25 


(Perowskite) 


Bolopherite(A) « 


5.5 


Enstatite 


5.5 


Hyalite 


6 


Erlanite (?) 


5.5 


Titanite (A) 


5.75 


Octahedrite 


6 


Ehodonite 


5.5 


Nephrite (A) 


5.75 


Butile 


6.5 


Diopside(V.Pyrx.) 


5.75 


(Var. Ampbibole) 


Oassiterite 


6.5 


Tremolite (A) 


5.75 


Hypersthene 


6 


.Fibrolite 


6.5 


(Var. Ampbibole) 


Dyscolite or 




Quartz 


7. 


Kalamite(A) " 


5.75 


(Saufisurite) 


6 


Chalcedony 


7 


Aiigite(V,Pyrox.) 


6 


(Var. Zoicdte) 




Tourmaline 


7 


Oligoclafie 


6 


Orthoclase 


6 


Andalusite 


7.25 


Labradorite 


6 


Microdin 


6 


Stanrolite 


7.5 


Omphacite(V.Px.) 


6 


(Var. Orthodase) 


Zircon 


7.6 


Hyperstbene 


6 


Albite 


6.25 


ChiyBoberyl 


7.75 


Spodumene (A) 


6 


Epidote (A) 


6.5 


Spinel 


7.75 


Epidote (A) 


6.5 


Zoisite (A) 


6.5 


Topas 


8 


Zoisite (A) 


6.5 


Obsidian (A) 


6.75 


Corundum 


9 


Garnet 


7 


Tourmaline (A in 


7 


Diamond 


10 


Vesuvianite 


7 


part) 






(Idocrase) 


Garnet 


7 




- 


Axinite 


7 


Cordierite 


7.25 






Tourmaline (A) 


7 


Sphenilite 


7.25 






Schorlomite 


7.25 


Beryl 


7.5 
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114 SCALES. 



MOHS'S SCALE OF HARDNESS. 

DX6BEX. 

1 Talc. 

2 Gypsum or Halite* 

3 Calcite. 

4 Fluorite. 

5 Apatite (crystallized variety). 

6 Feldspar (Adularia). 

7 Quartz. 

8 Topaz. 

9 Corundum. 

10 . . • ■ . . . Diamond. 



\ 



•SCALES OF FUSIBILITY. 



plattner's. 



1. Such as fuse to a bead, (a) Easily. (6) With difficulty. 

2. Such as fuse only on the edge, (a) Easily. (6) With difficulty. 

3. Such as are infosible. ^ 



V. kobell's. 



1. Stibnite, — ^Fusible in candle-flame in coarse splinters: 

2. NatroUte. — ^Fusible in candle-flame in fine splinters. Easily iused before the 

blow-pipe in coarse fragments. 

3. Almandite, or Iron Alumina Grarnet. — Infusible in candle-flame, quite ^ible 

before the blow-pipe in coarse fragments. 

4. AcHnolite, — ^FusibiHty less than Almandite and greater than No. 5 ; fusible 

in coarse splinters. . 

5. Orthodase. — Fusible in fine splinters. 

6. Bronsdte. — Only rounded on the edges in very fine splinters. 

* (Plattner's Manual of Blow-pipe Analysis, Ed. Th. tlichter. Translated by 
H. B. Cornwall, assisted by J. H. Caswell, New York, 1873.) 



TABLE OF ELEMENTS. 
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TABLE OF ELEMENTS WITH THEIR VALENCES AND ATOMIC 

WEIGHTS. 

FOR REFERENCE IN COMPARINa OR RECALCULATING FORMULAS. 



NAME. 



f Aluminum... 

Antimony (Stibium) . . . . 

Arsenic 

Barium 

Beryllium (Glucinum). . 

Bismuth 

Boron 

^Bromine 

Cadmium 

Caesium 

Calcium 

Carbon ,. 

Cerium 

♦Chlorine 

fChromium 

fCobalt 

Columbium (?) 

Copper 

Didymium 

Erbium 

Fluorine 

Gallium (?) 

Glucinum (Beryllium). . 

Gold (Aurum) 

Hydrogen 

Indium 

*Iodine 

Iridium 

firon (Ferrum) 

Lanthanum 

Lead (Plumbum) 

Lithium 

Magnesium 

f Manganese 



Symbol 

and 
Valencei 



AP^ 

Sb^ 

As^ 

Ba" 

Be" 

Bi™ 

Br* 
Cd" 
Cs* 
Ca" 

CIV 

Ce" 

CI' 

Cr*^ 

Co'^ 

Cb° 

Cu" 

D" 

E" 

Ga 

GF 

Au"' 

H' 

In'^ 

P 

Ir'^ 

Fe'^ 

La" 

Pb'^ 

Li* 

Mg** 

Mn*^ 



Atomic 
Weight. 



27.3 
122. 

75. 
137. 

9.4 
210. 

11. 

80. 
112. 
133. 

40. 

12. 

91.3 

35.5 

52.2 

59. 

94. 

63.4 

95. 
112.6? 

19. 



9.4 

197. 

1. 

113.4 

127. 

198. 

56. 

93. 

207. 

7. 

24. 

55. 



NAME. 



Mercury ( Hydrargy- 
rum) 

Molybdenum 

f Nickel 

Niobium... 

Nitrogen 

Osmium 

Oxygen 

Palladium.. 

Phosphorus 

Platinum 

Potassium (Ealium)... 

Ehodium 

Rubidium 

Kuthenium 

Selenium 

Silicium (Silicon) 

Silver (Argentum) 

Sodium (Natrium) 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Thallium 

Thorinum (Thorium). . 

Tin (Stannum) 

Titanium 

Tungsten (Wolfram) . . . 

fUranium 

Vanadium , 

Yttrium 

Zinc... 

Zirconium 



Symbol 

and 
Valencoi 



Hg" 

Mo'^ 

Ni^v 

Nb^ 

W 

Os^^ 

O" 

Pd^^ 

pv 

Pt^^ 

Eo^^ 

Rb^ 

Ru^^ 

Se" 
Si^^ 

Ag^ 

Na^ 

Sr" 

S" 

Ta^ 

Te" 
Tii 

Th" 

Sn'^ 
Tiiv 

W 
Uiv 

yv 

yii 

Zn« 
Zr^^ 



Atomic 
Weight. 



200. 

96. 

59. 

94. 

14. 
199.2 

16. 
106. 

31. 
198. 

39.1 
104. 

85.4 
104.4 

79.4 

28. 
108. 

23. 

87. 

32. 
182. 
128. 
204. 
231. 
118. 

50. 
184. 
120. 

51.3 

61.6 

65. 

89.6 



* Occurs also as triad (™), pentad (^), and heptad i^), 

t Occurs as apparent triad (R2)^^3:(II°')2. Tnis is only apparent, and is supposed 

to be caused by a mutual saturation of two affinities in the double atom, - (r-r) - 
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INDEX 




Aoanthito, S4. 


BiBmnth, 14. 




Agnlmatolite, M, {UI). 


Bismothinite, 20. 


Ohromite, 28. 


Alabutdito, bO. 


Bitter Sali^ (105). 


Chrjeoberjl, 100, (113). 


AlbitB,»4,(lia). 


. Bituminon* Coal, 28. 


Chryioeolla, a2,36.52,B8,(10»). 


AlgodoniM, IS. 


Bleihorneri, (100). 


CbrjsoUte, 98, (111). 


All»nite, B8. 


BleDde, 42, 78. 


Cbrysotil, 74. 


Allophwie, 72, (109). 


Blue Btooe, U. 


Cinnabar) U. 


Altaito, Ifl. 


Blue Vitriol, 64, (106). 


Cinnabar, Hepatio, 30. 
Clauitbalite, 20. 


AlummiM, SS, (ID*). 


Bog Manganece, 30. 


AlumooalDite, 68, (lOB). 


Bog Ore, 32. 


Clinoolajila, 48. 


Alinite, 78, (lOS). 


Bolepherite, (113). 




AluD0g«n, to, (IM). 


BoraoiCe,08, (111). 


Coal, Brown, 32. 


Amalgam, 14. 


Borax, 02, (104). 


Oobaitite, 16. 


Amber, 86, (110). 


Boriokits, 40. 


CSIoBtln, T2, (113). 


AmblTgonile, 86, (110). 


Bo mite, 12. 


Oollrrlle, 68, (109). 




Boulangsrite, SO. 


Colambite, 28. 


Amphibule, 8(1, SO, (113). 




OODBrita, 44. 


ALttlcim, 86. 


BraoaitB, 30. 


CopaliU,60,(110). 


Analoita, 80, (109). 




Copper, 12. 


ADatB«B,e2, (113). 


BrittU SilTer Ore, 22. 


Copper Vitriol, (106). 




Broohantite, 60. 


Corlierit^, B8, (US). 




BroDiit>, 82, (113). 


AaglMU-, 72. (113). 


Brookite,e8, (113). 


Corundum, 102, (113). 


Anhydrite, 70, (113). 




CoToUite, 28. 


Annabargite, 48, 8^, (109). 


Brown Coal, 32. 


Croooite, 40. 


AnorthitB, »4, (111), (113). 


Bmeite, 82, (109). 




Antbraoitfl, SB. 


Caooianite, 42. 


Cryolite, 72, (112). 


Autimonj, 14. 


Calamine, 82, (100). 


Cuprite, 38. 


Apatite, 82, (111). 


Calamit«,90. ' 


Cjanite, 88, (113). 






Danalte, 16. 


Ai^gomte, 78, (lOT). ' 




Dalolit*, 84, (109). 


Argeatite, 20. 




Deohenite, 40. 


ArsBDio, 22, 




DelTftniene, 40. 


A™nLt,(llO). 




Dermatin, (IDB). 


Anenolite, 70, (110). 




Deamin, 74, (109). 


ArxnopjriW, 18. 




Dewejlils, OB, (109). 


AnbolitB, IS. 


118). 








DiadDohlts, 40. 


AtaouuiCe, 60. 




DiaklM, 82. 


AQgite, 92, 88, (113). 




Diamond, 102.(113). 


AntDuits, 88. 




DiMpore, BO, (lOB). 


Aiinite, 98, (113). 




DillnitB, BS, (111). 


Awrite, 62. 




Diopnide, 90, (IIB). 


Barile, 72, (113). 




DisSienB; 88| (113). 


Baitite, (109). 




BarnbardiU, 14. 




Dolomite, 78, (107). 


BMaltio Homblende, O. 


Chaloopjrite, 14. 


Domojkite, IB. 


Bermtain, (110). 


Chalooetibite, 20. 


Dnfranit*, 48. 


Bertbierita, 22. 


ChiMtolite,B8, (113). 


Berjl, 100,(118). 


Chloantits, IB. 


DnfreaoTsite, 22. 




Cblorite, B4, (111). 


DywDlite, 92, (113). 


BiBbsrite, BB. 


Chloritoid, BO, (111). 


DywrMile, 18. 


Biatite, 84, (113). 







Ehlite,«. 


Hnmboldtine, 38. 


Miargyrite, 22, 26. 


Ekebergite, 86. 


Hyaointb, lOO. 




Elteolite, 92, (111). 


HjaHu, 92, (113). 


MillBrite, 12. 


Eleotrom, 12. 


HydroiimiLtfl, 66, [106). 


Mimetite, 74, (113). 


EUasite, 42, 4S. 




Mirahilite, 60. 


Ememid, 100. 


Idoorue, 98, (113). 


Miapickel, 16. 


Emerald Kiokel, 48. 


Idrialite, 30. 


Molybdenite, 18. 


Empleotite, 18. 


Ilraite, 28. 


MonlmerilloDite, 68, (109). 


Enargite, 28. 


Iolit«, 08. 


Mnaoovite, 46, 64, 66, (111) 


Bnitatile, 82, 88, (US). 


Iridium, 18. 


(113).^ '^ ■ " > 


Epidote, 94, (tl3). 


Iridoimine, 18. 


Naorite, 56, (111). 


Ep^mite, 62,(106). 


Iron, 22. 


Nagyagite, 18. 


Erl>r,ile,(113). 


Iron, Bpalhifl, 78. 


Natraiite, 84, (108). 


Erythrite, 31. 


Ironttcne, Bronn Clay, 34. 


Matron, SB, (104). 


Enchroite. 43. 


Ironstone, Needle, 32. 




Eoljtite, 82, (111). 




Needle Ironstone, 32. 


Fsisftlte, 84. 


Jobannite, 4S. 


Hephelite,92,(Ill). 


F»t))«it*, 84, (lOfl). 


Ealamite, (113). 


Hephrite, 90, (113). 


Felsiibanjite, 58, (111). 


Kalinite, 60, (105). 


Hiieollte, 12. 


Fermpnoua Qaarti, 38, U. 


Kaolin, S6. 


NiekelblUCbe, (109). 


Fettbol, 30. 


Kaollnlte, S6, (109). 




Flbrolile. 98, (113). 


Eeramobslite, 60, (104). 


Nitre, 60, (104). 


Fluorite, 78. (111). 




NoMan, 86. 


rranklinito, 28. 




Nosite, 86, (111). 


Trsibergite, 20. 


Kieseliinker., (109). 


ObBidiin, 96, (113). 




Eiinleinit, (110). 


Ochre, Yellow, 38. 


Fnohiit*, 48, 84, (113). 


KSnlite, (110). 


Ootabedrite. 92, (113). 


Galenite, 20. 


KottigiU, 64, (109). 


01igo<.la«e, 94, (113). 


Gwnot, 98, (113). 


Labradorile, 94, (113), 


Olivenite, 48. 




Lampadite, 28. 


Omphacile, 90, (113). 


Gelbbkien, (111). 


lapi. Laiuli, 54. 


Opal, 84, 92, (111), (US). 


Oentblte, 46. 


Laumontite, 74, (109). 


Orpimenl, 38. 


Qertdorfflle, 16, 22. 


Laialite, 68, (109). 


Orthite, 96,(109), nil). 


Qimngite,32. 


Lead, 18. 


Ortboolaee, 94, (113). 




Leberblende, (113). 


OialUe, 38. 


Glttuber-B efll^ 60. 


Lepidoorooite, 32, 42. 


Oiocerite, 30. 


GI«nooniM, 44. 




PalagoDite, 42. 


GHthile, 32. 


LeaoiW, 90, (111). 


Palladiuip, 16. 


Gold, 12. 


Leueopjri.;, 16. 


Psrgaaite, 42, 60. 


Go.l»rite, 62, (lOS). 


Libetbcoite, 48. 


Pearlstone, 100, (111). 


Graphite; 24. 


Light Polytelite, 20. 


Pootolite, 84, (109). 


Gtsenookite, 40. 


Lillite, 44. 


Peganite, 72, (109). 


Green Titriol, (lOG). 


Limnlte, 38. 


Ferl-Qlimmor, 80. 


GrUnmile, 16. 


Limonite, 32, 34, 40, 42. 


Perlile, 84. 


GimimiU, 40. 


Linarite, 62. 


Perofebite, 88, (113). 


Qymnite, 66, 


LinnffiiU, 16. 


Perow^kile, 88,\ll3). 


HudiDgerite. 


Lirooonite, 48, 62. 


Fetrolenm, 66. 


Magnetite, 80, 84, (107). 


Petiite, IS. 


Halite, 64, (1 


Magnetite, 26. 
Malacbite, 48. 


PhormaDolite, 62, (109). 


Halloydite, 8 


PharmaoOBiderilB, 40. 


XalotriBhile, 


Malachite, PBendo-, 60.. 


Phillipaite, 84, (109). 


EanDOlame, 


Malthaeite, (109). 


Phlogopile, 86. 


H«eril*, 36. 


Maltbaiit, 56. 


Phoagenite, 88, (106). 






PLanrile, 30. 


Haflynite, 84, (111). 


ManganiU, 28. 


Piorolite, 71, (lllj. 


Hel/in,92. 




Pimelito, 88, (109). 


HeMte,S2, (111). 


Margarite, 80, (113). 


Finite, 86. 


Hematite. 24, 26, 36. 




Piaaophanite, 60, {109). 


Hepatie Cinnabar, 30. 


Meionite, 90, (111). 


Pitch none, 86, (111). 


Hermeelu, 22. 


Melaeonile, 28. 


PittioitB, 40. 


Heiiite, 14. 


Melanterile, 80, (106). 




Heolandlte, T4, (109).. 


Mellite, 88, (109). 


Plinian,i6. ' 


Eomkblin, 14. 


Menacoanite, 26. 


Polianite, 24. 




MendLpite, 68, (111). 


Polybaaite, 24. 


Hornblende, Baialtio, 42. 


Meroury, 14. 


Polyhalita, 72. 
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Polytelite, Light, 20. 
Porcelain Earth, 56. 
Porcelain Spar, (111). 
Porzellanit, 88. 
Potassium Alum, (105). 
Potassium Felspar, 94. 
Prehnite, 94, (109). 
Prosopite, 82, (109). 
Proustite, 36. 
Pseudo-Malachite, 50. 
Psilomelane, 30, 34. 
Pumice, 96. 
Pyrargyrite, 36. 
Pyrgom, 84, (113). 
Pyrite, 14. 
Pyrolusite, 18, 24. 
Pyromorphite, 42, 74, (118). 
Pyrophyllite, 58, (109). 
Pyroretinite, 30. 
Pyrostilpnite, 34. 
Pyroxene, 84, 92, (118). 
Pyrrhotite, 14. 
Quartz, 96, 98, (113)! 
Quartz, Ferruginous, 86, 44. 
Bealgar, 38. 
Betinit, (110). 
Bhodochrosite, 80, (107). 
Bhodonite. 88, (113). 
Bipidolite, 46, 64. 
Bose Spar, 80. 
Bb'ttisite, 46. 
Buby, 102. 
Butile, 34, 96, (113). 
Sal Ammoniac, 60, (104). 
Sapphire, 102. 
Sartorite, 22. 
Sassolite, 58, (104). 
Saussurite, 92, (113). 
Scapolite, 88, (111), (113). 
Scheelbleispath, (111). 
Scheelite, 80, (111). 
Soheelspath, 80. 
Scheererite, 56. 
Schillerspar, 76, (109). 
Schorlamit^ 100. 
Sohwarzerz, 26. 
Bohwatzite, 26. 
Soleroclase, 22. 
Sohorlomite, 100, (113). 
Soorodite, 76, (109). 
Senarmontite, 62, (110). 



Sepiolite, 62. 
Serpentine, 74, 76, (109). 
Si^erite, 32, 78, (107), 
Silver, 14. 

Silver Ore, Brittle, 22. 
Skutterudite, 18. 
Smaltite, 16, 22. 
Smectit, (109). 
Smectite, 56, (109). 
Smithsonite, 80, (107). 
Sodalite, 86, (111). 
Soda Nitre, 60, (104). 
Sodium-calcium Felspar, 94. 
Sodium Felspar, 94. 
Sodium-potassium Orthoclase, 

94. 
Spar, Porcelain, (111). 
Spar, Bose, 80. 
Spar, Schiller, 76, (109). 
Spathic Iron, 78. 
Sphalerite, 28, 32, 42, 78,(113). 
Spherulite, 100, (113). 
Spinel, 50, 100, (113). 
Spodumene, 92, (113). 
Stannite, 22. 
Staurolite, 100, (113). 
Steatite, 58, (113). 
Stephanite, 22, 24. 
Sternbergite, 12. 
Stibnite, 20. 
Stilbite, 74, (109). 
Stilpnomelane, 50, 74, (109). 
Stilpnosiderite, 32. 
Stolpenite, 58, (109). 
Stolzite, 70, (111). 
Stromeyerite, 24. 
Strontianite, 76, (106). 
Succinite, 66, (110). 
Sulphur, 38. 
Sylvanite, 18. 
Tachhydrite, 68. 
Tale, 56, (113). 
Talkspath, (107). 
Tellurium, 14. 
Tellurium, White, 18. 
Tennantite, 22. 
Tenorite, 26. 
Tephroite, 88, (111). 
Tetradymite, 18. 
Tetrahedrite, 20, 22, 26. 
Thomsonite, 86, (109). 



Tiemannite, 22. 
Tinkal, 62, (104). 
Titanite, 90, (113). 
Topaz, 102, (113). 
Torbemite, 38, 44. 
Tourmaline, 98, (113). 
Tremolite, 90, (113). 
Triphylin, 76. 
TriphyUte, 76, (111). 
Triplite, 80, (111). 
Tschermigite, 62, (105). 
Turgite, 36. 
Turquois, 92, (111). 
Tyrolite, 46, 52. 
Ullmannite, 16. 
Uraconite, 38. 
Uraninite, 28. 
Uranite, 38. 
Valentinite, 66, (110). 
Vanadinite, 70, (111). 
Vesuvianite, 98, (113). 
Vitriolbleispath, (113). 
Vivianite, 52. 
Volcanic Glass, 96. 
Voltzite, 42, 74, (113). 
Wad, 30. 

Wagnerite, 86, (113). 
Wavellite, 72, (109). 
Weissbleierz, (106). 
Weissspiesglaserz, (110). 
Wemerite, 88. 
White Tellurium, 18. 
White Vitriol, (105). 
Whitneyite, 16. 
Willemite, 86, (111). 
Witherite, 76, (106). 
Wittichenite, 20, 24. 
Wolframite, 32. 
Wollastonite, 80, (111). 
Wulfenite, 70, (111). 
Xanthaoonite, 40. 
Xanthosiderite, 38. 
Yellow Ochre, 38. 
Zaratite, 48. 

Zinc Blende, 32, 42, 78, (113). 
Zincite, 36, 42. 
Zinc Vitriol, (105). 
ZinkblUthe, (106). 
Zinkenite, 20. 
Zircon, 100,(113). 
Zoisite, 94, (113). 



THE END. 



